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PREFACE, 



The Higher Arithmetic which is now preaentea to the public, is the 
third and last of a series of Arithmetics adapted to the wants of dilferent 
classes of pupils in Schools and Academies. The title of each explains 
the character of tlie work. The series is constructed upon the principle, 
that " there is a place for ever3rthing, and everything should be in its 
prober place." Each work forms an entire treatise in itself; the examples 
in each are all different from those in the others, so that pupUs who study 
the series, will not be obliged to purchase the same matter tioiee, nor to 
solve the same problems over again. 

The Mental Arithmetic, is designed for children from six to eight years 
of age. It is divided into progressive lessons of convenient length, begin- 
ning with the simplest combinations of numbers, and advancing by grad- 
ual steps, to more difficult operations, as tlie mind of the learner aapanda 
and is prepared to comprehend them. 

The Practical Arithmetic embraces all the subjects requisite for a 
thorough business education. The principles and rules are carefully 
analyzed and demonstrated; the examples for practice are numerous, an3" 
the observations and notes contain much information pertaining to busi- 
ness matters, not found in other works of the kind. This is the rmsT 
SCHOOL BOOK in which the Standard Units of Weights and Measures 
adopted by the Gtovemment in 1834, were published. 

The Higher Arithmetie is designed to give a full development of the 
•philosophy of Arithmetic, and its various applications to commercial pur- 
poses. Its plan is the follovdng : 

1. The work is complete in itself. It commences vrith notation, and 
Qlastrating the different properties of numbers, the principles of Cancela- 
tion, and various other methods of contraction, extends to the higher 
operations in mercantilfi affairs, and the more abstruse departments of 
the science. 

2. Great pains have been taken to render the definitions and rules clear, 
concise, exact, comprehensive. 

3. It has been a cardinal point never to anticipate a principle ; and never 
to use one principle in the explanation of another, until it has itself been 
explained or demonstrated. 

4. Nothing is taken for granted wMch requires proof. Eveiy principle 
therefore has been rwivesiigated, and cfcr^NBy anali/zed. 
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6. The principles are arranged consecutively, and the dependence of 
each on those that precede it, is pointed out by references. Treated in 
this manner, the science of Arithmetic presents a series of principles anj 
propositions alike harmonious and logical ; and the study of it cannot fail 
to exert the happiest influence in developing and strengthening the reason- 
mg powers of the learner. 

6. The rules are demonstrated with care, and the reasons of every o^et- 
a.Mon fully illustrated. 

7. The examples are copious and diversified; calling every principl« 
into exercise, and making its application thoroughly understood. 

8. In the arrangement of subjects, the natural order of the science haa 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for two reasons. First, they arise from divi- 
sion, and a connexion so intimate should not be severed without cause. 
Second, in Reduction and the Compound Rules, it is often necessary 
to multiply and divide by fractions, to add and subtr.act them, also to 
carry for them, unless perchance the examples are constructed for the 
occasion, and with special reference to avoiding these difficulties. 

For the same reason Federal Money, which is based upon the decimal 

notation, is placed after Decimal Fractions ; Interest, Commission, &c., 

after Percentage. To require a pupil to understand a rule before he is 

-acquainted with the principles upon which it is based, is compelhng him 

to raise a superstructure, before he is permitted to lay a fouiuidtion. • 

9. In preparing the Tables of Weights and Measures, no effort has 
been spared to ascertain those in present use in our country ; and reject- 
ing such as are obsolete, we have introduced the Standard Units adopted 
by the Government, together with the methods of determining and apply- 
ing those standards. 

10. Great labor has also been expended in preparing full and accurate 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing them with those of the United States. 

Such is a brief outline of the present work. In a word, it is designed 
to be an auxiliary to the teacher, a lucid and comprehensive text-book for 
the pupil, and an acceptable acquisition to the counting-room. It contains 
many illustrations and principles not found in other works before the 
pubhc, and much is believed to be gained in the method of reasoning 
and analysis. No labor has been^ spared to render it worthy of tha 
marked favor with which the former productions of the author hava 
been received. 

„ „ J. B. THOMSON. 

NewYorlt, August, 1847» 
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I. Q.UALIFICATIONS. — The chief qualifications requisite in teaching Aiitb- 
metic, as well as other branches, are the following : 

1. A tkoroughknowledge of the snhject. 

2. A love for the employment. 

3. An aptitude to teach. These are indispensable to success. 

II. Classification. — ArUhmetic^ like reading, grammar, &c., should b« 
taught in classes. 

1. This method saves much time, and thus enables the teacher to devote 
more attention to orai iUustrations. 

2. The action of mind upon mind, is a powerful stimiiiant to exertion, and 
cannot fail to create a zest for the study. 

3. The mode of analyzing and reasoning of one scholar, will often suggest 
new ideas to others in the class. 

4. In the classification, those should be put together who possess as nearly 
equal capacities and attainments as possible. If any of the class learn quicker 
than others, tliey should be allowed to take up an extra study, or be furnished 
with additional examples to solve, so that the whole class may advance together. 

5. The number in a class, if practicable, should not be less than six, nor 
over twelve or fifteen. , If the number is less, the recitation is apt to be defi- 
cient in animation ; if greater, the turn to recite does not come round suffi- 
ciently often to keep up the interest. 

III. Apparatus. — The Black-board and Numerical Frame are as indispen- 
sable to the teacher, as tables and cutlery are to the house-keeper. Not a reci- 
tation passes without use for the black-board. If a principle is to be demoo- 
strated or an operation explained, it should be done upon the black-board, so 
that all may see and understand it at once. ' 

To illustrate the increase of numbers, the process of adding, subtracting, 
multiplying, dividing, &c., to young scholars, the Numerical Frame furnishes 
one o{ the most simple and convenient methods ever invented. 

Every one who* ciphers will of course have a slate. Indeed, it is desirable 
that every scholar in' school, even to the very youngest, should be furnished 
with a slate, so that when their lessons are learned each one may busy himself 
in writing and drawing various familiar objects. Idleness in school is the parent 
oimuchief, and employment is the best antidote against disobedience. 

Geometrical diagrams and solids are also highly useful in illustrating many 
points in arithmetic; and no school should be without them. 

IV. Recitations. — T%e. first object in a recitation, is to secure the attention 
of the class. This is done chiefly by throwing life and variety iaU) the eiei- 
tue. Children loal^ dullness, wlule animation and variety are Vieir dehgit. 
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2. Every example should be analyzed ; the " why and the wherefore'' oi 
every step in the solution should be required, till each member of the class be< 
lomes perfectly familiar with the process of reasoning and analyms. 

3. To ascertain whether each pupil has the right answer, it is an excellent 
method to name a question, then call upon some one to give the answer, and 
before deciding whether it is right or wrong, ask how meiny in the class agree 
with it. The answer they ^ve by raising their hand, will show at once how 
many are right. The expleination of the process may now be made. 

V. Objects op the study. — When properly studied, two important ends are 
attained. 1st. Discipline of mind, and the development of the reasoning powers. 
2d. Facility and accv/racy in the application of numbers to business cgdculations. 

VI. Thoroughness. — The motto of every teacher should be thorouglmess. 
Without it, the great ends of the study of Arithmetic are defeated. 

1. In securing this object, much advantage is derived fiom frequejit reviews, 

2. Every operation should be proved. The intellectual discipline and haoita 
Df accuracy thus secured, will richly reward the student for his time and toil. 

3. Not a recitation should pass without praclical exercises upon the black- 
Uoaid or slates, besides the lesson assigned. 

4. After the class have solved the examples under a rule, each one should 
be required to give an accurate account of its principles with the reason for each 
step, either in his own language or that of the author. 

5. Mental Exercises in arithmetic are exceedingly useful in making ready 
and accurate arithmeticians ; hence, the practice of connecting mental witli 
written exercises, throughout the whole course, is strongly recommended. 

VII. Self-reliance. — The haMt of self-reliance in study, is confessedly in- 
valuable. Its power is proverbial ; I had almost said, omnipotent, " Where 
tnere is a mil, there is a way." 

1. To acquire this habit, the pupil, like a child learning to walk, must ha 
taught to depend upon himself. Hence, 

3. When assistance is required, it should be given indirectly; not by taking 
the slate and solving the example for him, but by explaining the meaning of 
the question, or illustrating the principle on which the operation depends, by 
supposing a more familiar case. Thus the pupil will be able to snlve ths 
question himself, and his eye will sparkle with the consciousness of victory. 

, 3. The pupil should be encouraged to study out different solutions, and to 
adopt the most concise and elegant. 

4. Finally, he should learn to perform examples independent of the answer. 
Without this attainment the pupil receives but little or no discipline from the 
study, and acquires no confidence in his own abilities. What though he cornea 
to the recitation with an occasional wrong answer j it were better to solve oua 
question under^andingly and alone', than to copy a score of answers from the 
book. What would the study of mental arithmetic be worth, if the pupil had 
the answers before himl What is a young man good for in the counting-romn, 
who cannot perform aritlimetical operations without looking to the answer! 
Every one pronounces him ■unfit to be trusted with business calcidatitms. 
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Art. 1 . Anything which can be multiplied, divided, or measure, 
is called Quantity. Thus, lines, -weight, time, number, <fec., ars 
quantities. 

Obs. 1. A liiie is a quantity, because it can be measured in feet and inchea; 
tsei^Ai can be measured in pounds and ounces; ti7ne,.m hours and minutes ji 
mimiers can be multiplied, divided, &c. 

2. Color, and the operations of the mind, as love, hatred, deare, chtnce, SeC. 
cannot be multiplied, di\ided, or measured, and therefore cannot properly be 
called quantities. 

3« Mathematics is the science of Quantity. 

3. The fundamental branches of Mathematics are, Arithmetic, 
Algebra, and Geometry. 

4. Arithmetic is the science of Numbers. 

5. Algebra is a general method 'of solving problems, and of 
investigating the relations of quantities by means of letten and 
tigns. 

Obs. Fhixions, or the Differential and Integral CcUcuius, may be considen^ 
«s belonging to the higher breinches of Algebra. 

6. Geometry is that branch of Mathematics which treats of 

Magnitude. 

7 . The term magnitude signifies that ■which is extended, ot 
K l^ich has one or more of the three dimensions, length, breadth, and 
\hickaess. Thus, lines, surfaces, and solids are magnitudes. 

QuBsT. — 1. What is Cluantlty % Give some examples of quantity. Ohs. Why 1b a Uns 
t quantity ? Weight t Time 1 Numbers ? Are color and the operations of the mind 
luantiUest Why notT St. What is Mathematics? 3. What are the fundamental 
rranches of matheitatics 1 4. V>^hat Is Arithmetic 1 5. Algebra 1 6. Geometry 1 7. Wlwl 
ts meant by uiagnitnde 1 
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Obs. 1. A line 'u a magnitude, because it can be extended in length; « 
imface, because it has length and breadth ; a. solid, because it has lenjrth, 
breadth, and thickness. 

2. Motion, though a quantity, is not, strictly speaking, a magnitude; for it 
has neither length, breadth, nor thickness. ^ 

3. The term magnilude is sometimes, though inaccurately, uaed as synony- 
mous with quantit/y, 

8. Trigonometry and Conic Sections are branches of Mathemat- 
ics, in which, the principles of Geometry are applied to triangles, 
and the sections of a cone. 

9. Mathematics ^ either ^re or mixed. 

In j)«re mathematics, quantities are considered, independently 
of any substances actually existing. 

In mixed mathematics, the relations of quantities are investi- 
gated in connection with some of the properties of matter, or 
with reference to the common transactions of busiuess. Thus, in 
Surveying, mathematical principles are applied to the measuring 
of land ; in Optics, to the properties of light ; and in Astronomy, 
to the heavenly bodies. 

Obs. The science of 'pure TnatlieTnalics has long been distinguished for ihe 
.clearness and distinctness of its principles, and the irresistible conviction which 
they carry to the mind of every one who is once made acquainted with diera. 
This is to be ascribed partly to the nature of the subjects, and partly to the 
txactmess of the deJi/iiUions, the axioms, and the demonsiratioTis. 

1 0. A definition is an explanation of what is meant by a word, 
or phrase. 

Obs. It is essenlied to a complete definition, that it perfectly distinguishes tha 
thing defined, firom eveiythmg else. 

1 1 . A proposition is something proposed to be prmed, or 
required to be done, and is either a Theorem, or a Problem. 

1 2. A theorem is something to be proved. 

13. A problem is something to be d<me, as a question to b9 
solved. 



Quest.— 0*». WTiyisalinoamagnituiie? A surface i AsoUd? Is motion a magnl 
hide? Why not 1 9. Of .how many kinds are mathematics 1 In pure mathemaUcs how 
we quantities ccnsiftred ? How in mixed mathematics ? Ohs. For what Is the science 
of pure mathematics distinguished 1 10. MTiat is a defmition 1 Obs. WTiat is essentiaJ 
to a complete definition 1 11. What is a proposition J 13. A theorem? 13. A problem 1 ' 
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Obs. 1. In the statement of eveiy proposition, whether theoiem or problem, 
tertain things must be given, or assumed to be true. These things are called 
the data of the proposition. 

2. The operation bv which the answer of a problem is found, is called s 
sohUion. 

3. When the given problern is so easy, as to be obvious to every one without 
explanation, it is called a postulate. 

14. One proposition is contrary, or contradictory to another, 
when what is affirmed in the one, is denied in the other. 

Obs. a proposition and its contrary, can never both be true. It cannot be 
true, that two given lines are equal, and that they are not equal, at the same 
Ume. 

15. One proposition is the converse of another, when the order 
is inverted ; so that, what is ffiven or supposed in the first, be- 
comes the conclusion in the last ; and what is ffiven in the last, is 
the conclusion, in the first. Thus, it can be proved, first, that if 
the sides of a triangle are equal, the angles are equal ; and sec- 
ondly, that if the angles are equal, the sides are equal. Here, in 
the first proposition, the equality of the sides is ffiven, and the 
equality of the anffles inferred ; in the second, the equality of the 
anffles is given, and the equality of the sides inferred. 

Obs. In many instances, a proposition and its converse are both true, as in 
the preceding example. But this is not always the case. A circle is a figure 
bounded by a curve; but a figure bounded by a curve is not necessarily n 
tircle; 

16. The process of reasoning by which a proposition is shown 
to be true, -is called a demonstration. 

Obs. a demonstration is. either direct or indirect. 

A direct demonstration commences with certain principles or data which are 
admitted, or have been proved to be true ; and from these, a series of other 
truths ar4 deduced, each depending on the preceding, till we dirive at the trutll 
which was required to be established. 

An imdirect demonstration is the mode of establishing the tfuth of a propo- 
utia£ by proving that the supposition of its coviirary, involves an absurditv, 

Quest '-Ols. What la meant by the data of al proposition 1 By the solution of a 
probiem 1 What is a postulate 1 14. When is one prtposition contrary to another ? 
Ots. Clan a proposition and its contrary both be true t 15. When is one proposition ths 
(oaverse of another 1 Oia. Can a proposition and its converse both to true 1 16. What 
U a demonstration 1 Ots. Of how many kinds are demonstrations t WiiM is a direct 
(lemoostration 1 An indiroet demonstration t 
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This is commonly called redndio ad ahsariAim. The former is the more comr 
mon method of conductmg a demonstrative argument, and is the most satiafao 
loiy to the mind. 

17. K Lemma, is a subsidiary truth or proposition, demon- 
etrated for the purpose of using it in the demonstration of a 
theorem, or the solution of a problem. 

18. A Corollary is an inference or principle deduced from a 
preceding proposition. 

1 9. A Scholium, is a remark made upon a preceding prop- 
osition, pointing out its connection, use, restriction, or extension. 

20. An .Hypothesis is a supposition, made either in the state- 
ment of a proposition, or in the course of a demonstration. 

AXIOMS. 

21. An Aasuym is a self-evident proposition ; that is, a pr(^- 
osition whose truth is so evident at sight, that no process of 
reasoning can make it plainer. The following axioms are among 
the mo3t common : 

1. Quantities which are equal to the some quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
turns will be equal. 

3. If the same or equal quantities are subtracted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequals, the 
sums wiU be unequal. 

6. If the same or equal quantities are svltracted from unequals, 
the remainders will be imequal. 

6. If equa^ quantities are multiplied by the same or equal 
quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients wiU be equal; 

8. If the same quantity is both added to and subtracted from 
another, the val^e of the latter wiU not be altered. 

— _ _ 

QuKBT.— 17. .What is a lemma 7 18. What is a corollary 7 19. What is a schoUnm 1 
10. What k an hypgthesii T 31 . What Is as axiom % Name soma of the moat i 
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9. If a quantity is both multiplied and divided by the same or 
» equal quantity, its value will not be altered. 

10. The whole of a quantity is greater than a part. 

11. The whole of a quantity is equal to the sum of all its parts. 

SIGNS. 

23 Addition is represented by the sign (+), which is called 
pltit. It consists of two lines, one horizontal, the other perpen- 
dicular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expression 
6+8, signifies that 6 is to be added to 8. It is read, " 6 plus 8," 
or " 6 added to 8." 

Osa. — The term phis is a Latin word, ori^nally signifying " more," henca 
"added to." 

33. Subtraction is represented by a short horizontal line ( — ), 
which is called minus. When placed between two numbers, it 
shows that the number after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4, signifies that 4 is to be 
subtracted from 9 ; and is read, " 9 minus 4," or " 9 less 4." 

_ Obs. — The term miims is a Latin word, signifying less. 

24> Multiplication is usually denoted by two oblique lines 
crossing each other (x), called the sign of multiplication. It 
shows that the numbers between which it is placed, are to be 
midtiplied together. Thus, the expression (9X6), sigi^fies that 
9 and 6 are to be multiplied together, and is read, " 9 multiplied 
by 6," or simply, " 9 into 6." Sometimes multiplication is de- 
noted by a point (.) placed between the two numbers or quanti- 
ties. Thus, 9.6 denotes the same as 9X6. 

Obs. It is better to denote the multiplication of figures by a cross than by it 
paint ; for the latter is liable to be confounded with the decimal point. 

34. a. When two or more nimibers are to be subjected to the 
same operation, they must be connected by a line ( ) placed 

QURST. — ^S3. What is the sign of addition called? Of what does it consist ? Whatdoesit 
show 1 Oha. What is the meaning of the term plus 1 23. How is subtraction represented 1 
What is the sign of subtraction called "i What does it show 1 Obs. What does- the term 
Bninus signify 1 34. How is multiplication nsoally denoted 7 Wliat does the sign of KUl* 
tpUcBtioii show 1 In what other way li moltipUaation ■ometlmei denoted 1 
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over them, called a vinculum, or by a parenthesis ( ). Thus thfl 
expression (12+3)X2, shows that the sum of 12 and 3, is to bo 
multiplied by 2, and is equal to 30. But 12+3X2, signifies 
that 3 only is to (vt multiplied by 2, and that the product is to 
be added to 12, wiuch will make 18. 
■ 25. Division is expressed in two ways : 

Mr St, by a horizontal line between two dots (-s-), called tbi 
siffn of division, which shows that the number before it, is to be 
divided by the number after it. Tlius, the expression 24-^6, 
signifies that 24 is to be divided by 6. 

Second, division is often expressed by placing the divisor under 
the dividend, in the form of a fraction. Thus, the expression 
^, shows that 35 is to be divided by 1, and is equivalent to 
Sd-i-1. 

36. The equality between two numbers or quantities, is rep- 
resented by two parallel hnes (=), called tJte sign of equality. 
Thus, the expression 5+3=8, denotes that 5 added to 3 are 
equal to 8. It is read, " 5 plus 3 equal 8," or " the smn of fl 
plus 3 is equal to 8."- So 7+5=16 — 4=12. 

QimsT. — ^24. a. When two or more numbers are to be subjected to the same opemtfoB 
What must be done 1 25. In how many ways Is division "expressed ? IVhat is ihs first 1 
What does this sign show 1 WTiat is the second I 36. How is the equality betwesn tjra 
KHinfaais or quantities represented 1 
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SECTION I. 
NOTATION AND NUMERATION. 

AsT. 27. Any single thing, as a peach, a rose, a book, is 
tailed a unit, or one ; if another single thing is put -willi it, the 
collection is called two ; if another still, it is called three ; if an- 
other, foiir ; if another, five, &c. 

The terms, one, two, three, &c., by which we express how many 
single things or units are under consideration, are the names cf 
numbers. Hence, 

28. Number signifies a unit, or a collection of units. 

Obs. 1. Nvunbers are divided into two classes, abstract and concrete. 

When they are applied to particular objects, as i/wo pears, five pounds, ten 
dollars, &c., they are called concrete numbers. 

When they do rwl refer to any particular object, as when we say fani/r and 
five are imMe, they are called abstract numbers, 

2. WmU numbers are often called integers. 

3. Numbers have various properties and relations, and are applied to various 
computations in the practical concerns of life. These properties and applica- 
tions are formed into a system, called Aritlvmetic. 

29. Arithmetic is the science of nurnhers. 

Obs. 1. Tlie terra Arithmetic is derived from the Greek word arUhmttiTce, 
which signifies the art of reclaming by numbers. 

3. The aid of Arithmetic is required to make and apply calculations not 
only in Inaiiiess transactions, but in almost every department of maihematics. 

QoBsT.— 27. What is a single thing called? If another iS pot with it, what is the col- 
lection calledl If another, what 1 What are the terms one, two, three, &c. 1 28. What 
iloes number signify? Obs. Into how many classes are numbers divided 1 When are 
Ihey called concrete? When abstract? To what are numbers applied 1 29. Wha* U 
Arithmetic 1 Obs. la what Is the aid of arithmetic required 1 
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Numbers are expressed by words, by letters, and by figures. 



NOTATION. 

30. The art of expressing numbers hy letters or figures, ti 
tailed NoTATioK. There are twQ methods of notation in use, the 
Roman and the Arabic. 

31. The Roman method employs seven capital letters, viz : I, 
V, X, L, C, D, M. When standing alone, the letter I, denotes 
mie ; Y, five ; X, ten ; L, fifty ; C, one hundred ; D, five hun- 
dred ; M, (me thousand. To express the intervening numbers froES 
one to a thousand, or any number larger ijmn a thousand, we re- 
sort to repetitions and various combinations of these letters. The 
method of doing this wiU be easily learned from the following 







TABLK . 






I denotes one. 


XXX denote 


, thirty. 


II 


(( 


two. 


XT, 




forty. 


III 


<c 


three. 


L 




fifty. 


IV 


" 


four. 


LX • 




sixty. 


V 


tl 


five. 


LXX 




seventy. 


VI 


it 


six. 


T,XXX 




eighty. 


VII 


it 


seven. 


XO 




ninety. 


VIII 


tl 


eight. 


C 




one hundred. 


IX 


it 


nine. 


CI 




one hundred atd one. 


X 


It 


ten. 


ex 




one hundred and ten. 


XI 


it 


eleven. 


CO 




^two hundred. 


XII 


it 


twelve. 


COG 




three hundred 


XIII 


a 


thirteen. 


cccc 




four hundred. ; 


XIV 


it 


fourteen. 


D 




five hundred. 


XV 


tt 


fifteen. 


DC 




six hundred. 


XVI 


it 


sixteen. 


DCC 




seven hundred. 


XVII 


iC 


seventeen. 


DOCC 




eight hundred. 


XVIII 


it 


eighteen. 


DCCCC 




nine hundred. 


XIX 


It 


nineteen. 


M 




one thousand. 


XX 


It 


twenty. 


MM 




two thousand. 


XXI 


it 


twenty-one. 


MDCCCLV 


, one thousand eiffh* 


XXII 


ti 


twenty-two, (fee. 


hundred and fifty-five. " 


QnisT. 


-29. 


How are numbers ex 


pressed? 30. What is notation 1 How mui) 



methods are there in use 1 31. What Is employed by the Eoman method 1 
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Obs. 1. This method of expressing numbers was invented by the Romanf, 
mnd is therefore called the Roman Notation. It is now seldom used, except to 
jenote chapters, sections, and other divisions of books and discourses. 

2. The letters C and M, are the initials of the Latin words ceninim, nnd 
KiiJle, the former of which signifies a hundred, and the latter a thousand ; for 
this reason it is supposed they were adopted to represent these numbers. 

3 1 • a. It will be perceived from the Table above, that every 
time a letter is repeated, its value is repeated.- Thus I, standing 
alone, denotes one ; II, two ones, or two, &c. So X denotes ten ; 
XX, twenty, &c. 

When a letter of a less value is placed before a. letter of a 
greater value, the less takes away its own value from the greater ; 
but when placed after, it adds its own value to the greater. 

32« A line, or bar ( — ) placed over a letter, increases its 
value a thmisanA times. Thus, V denotes live, V denotes five 
thousand ; X, ten ; X, ten thousand, &c. 

Obs. 1. In the early periods of this notation, four was written IIII, instead 
of IV; nine was written Villi, instead of IX; forty was written XXXX, 
instead of XL, &c. 

The former method is more convenient in performing arithmetical operatkins 
in addition and subtraction ; while the latter is shorter and better adapted to 
ordinary purposes. 

3. A thovsand was originally written CIO, which, in later times, was 
changed into M ; five hv/ndred was written 10 instead of D. Annexing O to 
ID increased its value ten tunes. Thus, lOOTlenoted five thouscmd; lODOj 
fifty tlumsand, &c. 

3. Prefixing C and annexing O to the expression CIO, makes its value ten 
times greater: thus, CCIOD denotes ten thousand; CCCIOOD, a hvmdrea 
tJuyusand. According to Pliny, the Romans carried this mode of notation no 
further. When they had occasion to express a larger number, they did it by 
repetition. Thus, CCCIOOO, CCCIOOO, expressed tmo kimdred thousand, &c. 

33. The cominon method of expressing numbers is by the 
Arabic Notation. The Arabic method employs the following ten 
iharacters or figures, viz : 

1 2 3 4 567 8 9 0_ 

one, two, three, four, five, six, seven, eight, nine, zero. 



ttTjEST.— OSs. Why Is this method called Roman 1 31. a. WTiat is the effect of repealing 

» letter? If a letter of less valne is placed before another of greater value, what is tho 

effect I If placed after, what? 32. When a line or bar Is placrd over a letter., how does 

It affect its valne? 33, What is the common way of expresshignumDersI How many 

taracters does this method employ ? 
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^e first nine are called significant figures, because each ono 
always has a value, or denotes some number. They are also 
called digits, from the Latin word digitus, which signifies a 
finger. 

The last one is called a cipher, or naught, because when stand* 
ing alone it has no value, or signifies nothing. 

Obs. 1. It must not be inferred, however, that the cipher is useless; for when 
placed on the light of any of the significant figures, it increases their value. 
It may therefore be regarded as sin auxUiary digit, whose office, it will be seen 
hereafter, is as important as that of any other figure in the system. 

3. Formerly all the Arabic characters were indiscriminately called dpTierSi 
hence the process of calculating by them was called ciphering; on the sam» 
principle that calculating by figwres is called figwrimg. 

34. It will be seen that nine is the greatest number that can 
be expressed by any single, Qgure in the Arabic system of Nota- 
tion. 

All numbers larger than nine are expressed by comhining to- 
gether two or more of these ten figures, and assigning different 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, thus 10 ; 
eleven by two Is, thus 11 ; twelve by 1 and 2, thus 12 ; twenty, 
thus 20 ; thirty, thus 30 ; &o. A hundred is expressed by com- 
bining the 1 and two Os, thus 100 ; two hundred, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000 ; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousand, 
thus 100,000 ; a million, thus 1,000,000 ; ten miUions, thjis 
10,000,000; &c. Hence, 

35. The digits 1, 2, 3, &c., standing alone, or in the right 
hand place, respectively denote units or ones, and are called units 
of the first order. 

When they stand in the second place, they express tens, or ten 
vnes ; that is, their value is ten times as much as when standing 



Q.riST.—V(Tia,t are the first nine called? VSThyl What else are they called J V\rhat 
U the last one called 3 WThy 1 Oha. Is the cipher useless ? ViThat may It be regarded I 
What Is the origin of the term ciphering? 34. What is the greatest number that can IM 
eipiBised by one figure 1 How- are larger numbers expressed 1 35. What do the di^U 
1, 2, 3, fcc., denote, when standing alone, ^r in the right hand place ? What u« tke} 
'hen colled % What do they denote when standing in the lecond place 1 
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ttk the first or riglit liand place, and they are called units of th« 
second order. 

When occupying the third place, they express hundreds ; that 
is, their /alue is ten times as much as when standing in the sec- 
ond place, and they are called units of the third order. 

When occupying the/ottriA place, they express thousands ; that 
is, their value is ten times as-much as when standing in the third 
place, and they are called VMits of the fourth order, &c. Thus, it 
wiU be seen that. 

Ten units make one ten, ten tens make one hundred, and ten hun- 
dreds make one thousand ; that is, ten in an inferior order are equal 
to one in the next superior order. Hence, universally, 

36. Numbers increase from right to left in a tenfold ratio; 
consequently each removal of a figure one' place towards the left, in- 
creases its value ten times. 

Note. — 1. Tke number which forms the basis, or which expresses the ratui 
of increase in a system of Notation, is called the Radix of that system. Thus, 
the radix of the Arabic notation is ten. 

2. The reason that numbers increase from right to lefi, instead of left to 
right, is probably owing » the ancient practice of writing from the right hand 
to the left. 

37. The different values which the same figures have, are called 
simple and local values. 

The simple value of a figure is the value which it expresses 
when it stands alone, or in the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local value of' a figure is the increased value which it ex- 
presses hy having other figures placed on its right. Hence the 
local value of a figure depends on its locaUty, or the place which 

QcKST.— What Is their value then 1 What are they callejl WTiat is a figure called 
when V occupies the third place % What is its value then % What Is it called when in 
the fojjrth place ■? What is its value I How many units are required to make one tea % 
How many tens make a hundred 1 How many hundreds make a thousand ! How many 
of an Inferior order are required to make one of the next superior order! 36. What is th« 
{eneral law by which numbers increase % What effect has it upon the value of a figure 
to remove it one place towards the left % JiTote. What is the number called which forms 
the basis or the ratio of increase in a system of notation 1 What is the radix of the Arabic 
■otationi Why do numbers increase from right to left? 37. What are the different 
«lue« of the same fipire called 1 What U the staple value of a figure 1 What the local 1 
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it occupies in relation to other numbers with which it is connected, 
(Art. '35.) 

Obs. 1. This system of notation is called AraMc, because it is supposed t» 
have been invented by the Arabs. 

3. It is also called 'ie decimal system, because numbers increase in a ten- 
fold ratio. The term decimal is derived from the Latin word decern, which ag- 
iullesj:eli. 

3. The early history of the Arabic notation is veiled in obscurity. It is the 
opinion of some whose judgment is entitled to respect, that it was invented by 
the l)hilosophers of India. It was introduced into Europe from Arabia about 
the eighth century, and about the eleventh century it came into general use, 
both in England and on the continent. The application of the term digit to 
the significant figures, afibrds strong presumptive evidence that the system had 
its origin in the eincient mode of counting ^nd reckoning by means of tha 
fingers ; and that the idea of employing ten characters, instead of twelve oi 
««y ot/ier number, was suggested by the tiumber of fingers and thumbs on both 
hands. (Art. 33.) 

NUMERATION. 
38. The art of reading numbers when expressed lyy figures, ii 
called Numeration. 

The pupil will easily leam to read the largest numbers from the 
following scheme, called the 
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I 



3 .^ i? 5 S S^ 3 s S i5 s 2 js .0 



685, 876, 389, 764, 391, 827, 218, 649, 853, 123, 234, 579, 793, 465, 623. 
XV. xrv. xm. xn. xi. x. ix. vin. vxi. vi. v. iv. In. n. l 

39. The different orders of numbers are divided into periods 
cf three figures each, leginning at the right hand. The first 
period, which is occupied by units, tens, hundreds, is called units' 

Quest.— Upon what does the local value of a figure depend ? Obs. Why is this systen 
of notation called Arabic ? What else is it sometinies called ? WTiy 1 What do yo« 
-say of its early history'? VThen was it introduced into Europe ? What is the probablt 
origin of the system 1 Why were ten characters, rather than any other number, adopted ) 
38. What is Numeration ? 39. Bow are the cffders of numbers divided? What ix Ihi 
first period called ) By what Is it omidad 1 
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period ; the second is occupied by thousands, tens of thousands, 
hundreds of thousands, and is called thousands' period ; the third 
is occupied by millions, tens of millions, hundreds of millions, and 
is called millions' period ; the fourth is occupied by billions, tens 
of biUions, hundreds of billions, and is called billions' period ; and 
BO on, the orders of each successive period being units, tens, and 
hundreds. 

The figures in the table are read thus : 685 tredecillions, 8Y6 
duodeciUions, 389 undecillions, 764 deoiUions, 391 nordllions, 827 
octillions, 218 septillions, 649 sextilljons, 853 quintillions, 123 
quadrillions, 234 trillions, 579 billions, 793 millions, 465 thou- 
sand, 6 hundred and twenty-three. 

Note. — 1. The terms thirteen, fowrteen, fifteen, &C., are obviously derived 
ixom three and ten, four and ten, five and ten, wliich by contraction become 
thirteen, fourteen, fifteen, and are therefore significant of the numbers which 
they denote. The terms eleven and twelve, are generally regarded as primitive 
words ; at all events, there is no perceptible analogy between them and the 
numbers which they represent. Had the terms oneteen and twoteenjbeen 
adopted in their stead, the names would then have been significant of the 
numbers one and ten, two and ten ; and their etymology would have been 
(imilar to that of the succeeding terms. 

The terms InBentnj, thirty, forty, &c., were formed from two tens, three tens, 
four tens, which were contracted into twenty, thirty, forty, &c. 

The terms tweniy-one, twenty-two, twenty-three, &c., are compounded of 
twenty and one, twenty and two, &c. All the other numbers as far as ninety- 
nine, sure formed in a similar manner. 

2. The terms hundred, thousand and million are primitive worda, and bear 
no analogy to the numbws which they denote. The numbers between a him- 
'ired and a thousand are expressed by a repetition of the numbers below a 
Hundred. Thus we say one hundred and one, one hundred and two, one 
fmndred and three, &c. 

3. The terms bUMon, trillion, quadrillion, &c., are fonned from million and 
she Latin numerals bis, tires, guaMwr, &c. Thus, prefixing bis to million, by a 
flight contraction for the sake of euphony, it becomes biUion; prefixing tres to 
.•liUion, it is easily contracted into trillion, &c. The Latin word bis signifies 
iwo ; tres, three ; guatuor, four ; qtdnque, five ; sex, six ; septem, sever* ; octo, 
-.-.ght ; novem, nine ; decern, ten ; iiindecim, eleven ; duodecim, twelve ; tredecim, 
thirteen, 

Uux9T^ — ^Wliat is tlie second period called t By what occupied t VVliat is the thirj 
Tftlled? By what occopied ? What is the fonrth called? By what occupied? Whnti9 
-■he fifth called } By what occajiied 1 Repeat the Nnnwratioii Table, heginnlng at th« 
:!-:(|ht hcml. 
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Higher periods than those in the Table, may be easily formed by following 
the above analogy. 

4. The foregoing law, which assigns superior values to these ten characters, 
according to' the order or place which they occupy and the use of so many 
derivative and compound words in forming the names of numbers, saves an 
inconceivable amount of time and labor in learning Notation and Numeration, 
as well as in their application. 

40. To read numbers which are expressed by figures. 

Foint them off into periods of three figures each; tlien, beginning 
at the left hand, read the figures of each period in the same manner 
as tliose of the right hand period are read, and at tJie end of each 
period, pronounce its name. 

Obs. 1. The learner must be careful, in fomiiihg o^ figures, always to begin 
at the riglit hand ; and in reading them, to begin at the left hand. 

2. Since the figures in the first or right hand period always denote units, 
its name is not pronounced. Hence, in reading figures, when no period a 
mentioned, it is always understood to be the right heind, or units' period, 

EXERCISES' IN NUMERATION. 



Note. — In numerating large numbers, it is advisable for the pupil first to 
apply to each figure the name of the order wluch it occupies. Thus, beginning 
at the right hand, he should say, " Units, tens, hundreds," &c., and point al 
the same time to the figures standing in the order which he mentions. 

Kead the following numbers : 



Ex. 1. 


3506 


11. 


706305 


21. 


96706'8713 


2. 


6034 


12. 


1640030 


22. 


82100040 


3. 


S060 


13. 


830006 


23. 


106320000 


4. 


90621 


14. 


70900038 


24. 


780507031 


5. 


'73040 


15. 


3067300 


25. 


4063107 


6. 


450302 


16. 


12604321 


26. 


29038450 


•7. 


603260 


IT. 


70003000 


27. 


1046347025 


8, 


130070 


18. 


161010602 


28. 


20380720000 


9. 


2021305 


19. 


80367830 


29. 


8503467030 


10. 


4506580 


20. 


400031256 


80. 


450670412463 



auisT.— 10. How do you read numbers expressed by figures 1 oji Where begin « 
point them off 1 Where to read themi Do yon pronounce the name of the liiht bani 
period 1 When no peiled !a named, what is understood ? 
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27 


31. 430812000641 


36. 


120340078910356 


32. 6200240301000 


37. 


4360100034SOOO 


83. 98760000216 


38. 


606302870045680 


34. 82600381000000 


39. 


42008120637062035 


85. 403070003462000 


40. 


653107843604893048 



41. 210- 256 031 402 385 290 845 381 467. 

42. 361 438 201 219 763 281 d'Jt 829 318 278. 

■41. The method of dividing numbers into periods of three fig- 
ures, was invented hj the French, and is therefore called the 
French Numeration. 

The English divide numbers iato periods of six figures, in tha 
following manner : 
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According to this method, the preceding figures are read thus : 
423561 billions, 234826 millions, and 479365. 

Obs. 1. It will be perceived that the two methods agree as far as hundreds 
of millions; the former then begins a new period, while the latter continues on 
through thousands of millions, &c. 

2. The French method is generally used throughout the continent of Europe, 
ss well as in America, and has been recently adopted by some English authors. 
It is very generally admitted to be more simple and convenient than the Eng- 
lish method. 

anssT.— 41. What Is the French method of nnissiatloa 1 WliAt the Engltab aMhod 1 
Oi» Which u the more simple and cooveideat 1 

2 
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EXERCISES IN NOTATION. 

4:2« To express numbers by figures. 

Begin at the left hand, and write in each order the figure whki 
denotes the given number in that order. 

If any intervening orders are omitted in the proposed rmmiert 
write ciphers in their places. (Art. 38.) 

Write the foUowing numbers in figures : 

1. Two tbousand, one hundred and nine. 

2. Twenty thousand and fifty-seven. • 

3. Fifty-five thousand and three. 

4. One hundi-ed and five thousand, and ten. 

5. Seven hundred and ten thousand, three hundred and one 

6. Two millions, sixty-three thousand, and eight. 
1. Fourteen millions, and fifty-six. 

8. Four hundred and forty millions, and seventy-two. 

9. Six billions, six millions, six thousand, and six. 

10. Forty-five billions, three hundi-ed and forty thousand, and 
seventy -six. 

11. Five hundred and fifty -six mUfons, three thousand, two 
hundred and sixty-four. 

12. Eight hundred and ten bilhons, ten millions, and seventy- 
five thousand. 

13. Ninety-six trillions, seven' hundred billions, and fifty-four. 

14. Three hundred and forty-nine quadrillions, five trillions, 
seven billions, four millions, and twenty. 

15. Nineteen quintUhons. 

16. Six hundred and thirty sextiUions. 

11. Two hundred and ninety-eight septillions. 

18. Seventy-four octillions. 

19. Four hundred and ten decUlions. 

20. Eight hundred and sixty-three duodecillions. 

21. Nine hundred and thirty-five tredecillions. 

^ 22. Six hundred and seventy-three quintillions, seventeen quad- 
rillions, and forty-five. 

23. Twenty trillions, six hundred and forty-eight billions, and 
twenty-five thousand. 
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Oes. The great facUittj with which large nvimbers may be expressed both 
in language and by figures, is calculated to give an imperfect idea of their rea^ 
nrn^niludt. It may assist the learner in forming a just conception of a million, 
a bUiion, ?, trillion, &c., to reflect, that to cownt a million, at the rate of a hun- 
dred a minute, would require nearly seventeen datjs often hours each; to coma 
a billion, at the same rate, would require more than forty-five years ; and to 
count a trillion, more than 45,663 years. 

43. From the preceding illustrations, the learner will per- 
ceive that a variety of other systems of notation may be fonned 
upon the same principle, having different numbers for their 
rwlices. Thus, if we wished to form a quinary system ; that is, 
a system in which the numbers should increase in a Jive-fold ratio, 
or has five for its radix, it would require four significant iigures 
and a cipher. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus 11 ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 21, &c. 

44. In the hinary or diadic system of notation developed by 
Leibnitz, thereare two characters employed, 1 and 0. The cipher 
when placed at the right hand of a number, in this system, mul- 
tiplies it by two. Thus the number one is expressed by 1 ; two 
by 10; three by 11 ; four by 100; five by 101; six by 110; 
seven by 111; eight by 1000; nine by 1001; ten by 1010; 
eleven hj 1011, &c. 

Oss. 1. In like manner other systems of notation may be formed, having 
three, four, six, eight, twelve, or any given number for their radix. 

"When the radix is two, the system is called binary or diadic ; when three 
it is called ternary ; when four, qiiaiernary ; when five, quinary ; when six, 
senary ; when seven, scpfenary ; when eight, octary ; when nine, nonary, &c. 

2. It should ^ observed that every system of notation, formed upon the 
foregoing' princi^s, wilf require as many distinct characters, as there are units 
in the radix, and that one of them must be a cipher, and another a wnit. 

For the method of changing numbers from the decimal to otlver scales of 
notation, and the converse, see Arts. 162, 163. 

Quest. — 43. Is the decimal notation the only system that can be formed on the same 
principles ? How would you fonn a quinary system of notation t Write six in the qui- 
nary scale on the black-board. Write seven, nine, ten, eleven, twelve. Oi», How many 
Iharacters will any system formed upon this principle require 1 
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45. About the commencement of the second century, Ptolemy 
ktroduced the sexagesimal notaiion, which has sixti/ for its raiix. 

Obs. 1. It is said that the Chinese and some other eastern nations now c-n- 
ploy tliis system in measuring time, using periods of sixties) instead of centuries. 
Relics of the sexageshnal notation may also be seen in our division of the circle^ 
and ottime, where the degree and hour are each divided into 60 minutes, tlia 
minute into 60 seconds, &c. 

2. The Roman notation seems to have been commenced with V or five fo( 
its radix, which was afterwards changed to X or ten. It may therefore ba 
regarded as a kind of combination of the guinarij. and decimal systems. 

46. Since the number eight may be divided and sub-divided 
so many times without a remainder, some contend that a system 
of notation having eight for its radix, would be preferable to the 
decimal system. 

Others claim that the duodecimal notation ; that is, a system 
with twelve for its radix, would be more convenient than either.* 
However this may be, the decimal system is so firmly rooted, it 
were hopeless to attempt a change. 

Obs. It may be doubted whether any other ratio of increase would, on the 
whole, be more convenient, than that of the present system. If the ratio were 
less, it would require mors places of figures to express large numbers ; if the ratio 
were larger, it would not indeed require so many figures, but the operations 
would manifestly be more difficult than at present, on account of the numbers 
in ^each order being larger. Besides, the decimal system is sufficiently compre- 
hensive to express with all desirable facility, every conceivable number, the 
largest as well as the smallest ; and yet it is so simple, that a child may under- 
stand and apply it. ' In a word, it is every way adapted to the practical ope- 
rations of business, as well as the most abstruse mathematical investigations. 
In whatever Ught, therefore, it is viewed, the decimal notation must be re- 
garded as one of the most striking monuriSents of human ingenuity, and its 
beneficial influence on the progress of science and the arts, on commerce and 
civilization, must vrin for its unknown author the everlasting admiration and 
gratitude of mankind. 

* Barlow's Theory of Nambeis, Leslie's Philosophy of Aritliinetic7 Edinbnreh Ebct 
clt^ila. -^ 
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SECTION II. 

ADDITION. 

Art. 49. Ex. 1 . A man bought three lots of land ; the first 
contained 2.3 acres) the second 9 acres, and the third 16 acres : 
how many acres did he buy ? 

Solulion. — 2.3 acres and 9 acres are 32 acres, and 15 are 4'7 
acres. Ans. 47 acres. 

Ob!3. It will be seen, that the solution of this example consists in finding a 
migk 'ivumber, which will exactly express the value of the several given imm- 
iers united togeUier, 

50. T]ie process of uniting ttvo or more numbers together, so 
as to form a, single number, is called Addition.. 

The answer, or the number thus found, is called the Sum or 
Amount. 

Obs. \yhen the numbers to be added are all of the saTne denomination, as 
all dollars, all pounds, &c., the operation is called Simple ^Addition. 

Ex. 2. A miller bought 7864 bushels of wheat of one man, 
4952 bushels of another, and 3273 bushels ( f another : how 
many bushels did he buy of all ? 

Write the- numbers under each other, so that Operation. 

units may stand tmder units, tens un(|er tens, 7864 

(fee, and draw a line beneath them. Then be- 4952 

ginning at the right hand or imits, add each 3273 

column separately. Thus, 3 units and 2 units Ans. 16089 bu. 
are 5 imits, and 4 are 9 units. Write the 9 in units' place under 
the column added. Next 7 and 5 are 12, and 6 are 18 tens. But 
18 requires two figures to express it ; (Art. 34 ;) consequently it 
cannot aU Kwi-itten under its own column. We therefore write 
the 8 or rignt hand figure in tens' place imder the column added, 
and reserving the 1 or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3, and 9 are 12, and 8 are 
20 hundreds. Set the or right hand figure under the column 

Guest. — 50. WTiat is Addition 1 What is the answer called 1 Obs. When the Dum 
bers'to be added are all of the same denomination, what is the operation called % 51 What 
aders oingures do you add together t 
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added, and reser\'ing the 2 or left hand figure, add it to the next 
cohimn as before. Thus, 2 wliioh were reserved and 3 are 5, 
and 4 are 9, and 1 are 16 thousands. Set the 6 under the col- 
lunn added ; and since there is no other column to be added, 
write the 1 in the next place on the left. 

51. It wUl be perceived in this example, that units are added 
to units, tens to tens, &c. ; that is, figures of the same order are 
added to each other. All numbers must be added in the same 
maimer. For, figiires standing in different orders or columns ex- 
press different 'values ; (Art. 35 ;) consequently, they cannot be 
uji/ted together directly in a single sum. Thus, 3 units and 5 
tens will neither make eight units, nor eight tens, any more than 3 
oranges and 5 apples ^•nl\ make 8 apples, or 8 oranges. In hke 
manner it is plain that V tens and 2 himdreds will neither make 
9 tens, nor 9 hundreds. 

Oes. The object of writing vnlls under nnits, tens under teiw, &«., is to 
Bievent mistakes wliich might occur from adding different orders to each other, 

5 2. When the sum of a column docs not exceed 9, it ivill be 
noticed, vre set it under the column added but if it exceeds 9, 
we set the unils or right hand figure under the column added, 
and reserving tae tens or left hand figure, add it to the next 
column. In adding the last column on the left, we set down the 
tvhole sunt. 

Obs. The process oi reserving Ike tens, or left liand figure, and adding it to 
the next column, is called carrying tens. 

53. The 2}^>'"<:'ple of carrying may be illustrated in the follow- 
ing manner. 

Take, for instance, the last example, '7864 

and adding as before, write the sum of 4952 

each column in a separate hne. Thus, 3273 ' 

the sum of the units' column is 9 units ; 9 sum of luiits 

the sum of the tens' column is 18 tens, or 18* " " tens, 

1 hundred and 8 tens ; the sum of the 19** " " hund, 

hundreds' column is 19 himdred, or 1 14*** " " thou, 
thousand 9 hundred ; the sum of the 16089 Amount. 
<4oK8T, — Why not add figures of different orders together ? 
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thousands' column is 14 thousand. Now, adding these results 
together as they stand, units to units, tens to tens, &c., the amount 
is 16089 iushels, which is the same as in the solution above. 

Thus, it is evident, when the sxaa of a colump exceeds 9, the 
right hand figure denotes imits of the same order as the column 
added, and the tens or left hand figure denotes units of the next 
higher order. Hence, 

The reason «e carry the tens or left hand figure to the next 
column, is hecause it is of the same order as tJie next column, and 
figures of tlw same order must always he added together. (Art. 51.) 

Obs. 1. The reason for setting down the wkole sum of the last or left hana 
column, is because there are no figures in- the next order to which the left 
hand figure can be added. It is, in fact, carrying it to the next column. 

S. From the precedipg illustration it will also be seen, that the object of 
beginning to add at the right hand is, that we may carry t!ie tens, as we pro- 
ceed in the operation. 

54. From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR ADDITION. 

I. Write the numbers to be added, under each other ; so that 
units may stand under units, tens under tens, &c. (Art. 51. Obs.) 

II. Begin at the right Iwmd, and add each column separately. 
When the sum of a column does not exceed 9, write it under the 
column ; but if the sum of a column exceeds 9, write the umts^ 
figure under the column added, and carry the tens to the next 
column. (Arts. 52, 53.) 

III. Proceed in this manner through all the orders, and set doton 
the whole sum of the last or left hand column. (Art. 53. Obs.) 

55. P^ralf- — Beginning at the top, add each column down' 
wa/rds, ana^'the second result is the same as the first, the work is 
supposed to be right. 

QuEflT. — 51 How do yon write numbers to be added 1 Why place units under units, &c. t 
JVhcre do you begin to add ? When the sum of a column does not exceed 9, what do you 
lo with it ? When it exceeds 9, how proceed ? What is meant by carrying the tens 1 
Why carry the tens to the next column 1 Why begin to add at the right hand 1 Whit 
jo you do with the sum of the last column ? 55. How is addition proved 1 
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Note.—The object of beginning at the top and adding downwards, is thaJ 
the figures may be taken in a different order from that in which they wer« 
added before. The order being reversed, the presumption is, that any mistako 
wliich may have been made will thus be detected ; for it can hardly be sup- 
Jiosed that two mistakes exactly equal will occur. 

56. Second Method. — Cut off the bottom line, and find th« 
Biim of the rest of the numbers ; then add this sum and the bot- 
tom line together, and if the second restilt is the aame as the first, 
the work is supposed to be right. 

Note. — 1 . This method of proof depends on the axiom, that the whole of a 
quantity is equal to the sum of all its parts. (Ax. 11.) 

2; The method of cutting off the fop line, and afterwards adding it to the 
gum of the others, is objectionable on account of adding the numbers in the 
eame order as they were added in the solution. (Art. 55. Note.) 

Sif- Third Method. — From the amount, subtract all the given numbers but 
one, and if the remamder is equal to the number not subtracted, the work may 
be supposed to be right. 

Nu!':. — This me'uiod supposes the pupil to be acquainted with subtraction, 
before he commences this work. It is placed here on account of the con- 
venience of having all the methods of proving the rule together. 

5§. Pimrth Method.* — Cast the 9s out of each of the given numbers sepa- 
rately, and place each excess at the right of the number. Then cast the 99 
out of the sum of these excesses ; also cast the Os out of the amount ; and if 
these two excesses are equal, the work may be supposed to be right. 

Note. — 1. Tlus mode of proof is based on a peculiar property of the number 9. 
For its illustration and demonstration, see Art. IGl. Prop. 14. 

■2. To cast the 9s out of a number, begin at the left hand, add the digits 
together, and, as soon as the-sum is 9 or over, drop the 9, and add the TBmuin- 
der to the next digit, and so on. For eSample, to cast the 93 out of 46iV;:'i5', 
we,proceed thus : 4 and are 10 ; drop the 9 and add the 1 to the next figure. 
1 and 3 are 3, and 6 are 9 ; drop the 9 as above. 3 and 5 are 8, and 7 ar« 
1 3 ; dropping the 9, we have 6 remainder. 

EXAMPLES FOE PKACTICE. 

59. Ex. 1. A man paid 2408 dollars for his farfljf645 dollars 
for a house, 865 dollars for stock, and 467 dollars for tools : how 
much did he pay for the whole ? 

2. A produce merchant bought .^ cargoes of com ; the first cen- 



auEST.— JVofe. lITiy add the columns dovni^arces, instead of upr^rds 1 Cat uiJilioa 
Oe proved by any other methods •? 

• WalUs' Arithmetic, Oxford, 1657. 
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tained 6725 bushels, the second 7208, the third 5047, the fourth 
12386, and the fifth 10391 bushels: how many bushels did he 
buy? 

3. A tavern-keeper bought six loads of hay which weighed as 
follows: 1725 pounds, 2163 pounds, 1581 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was the weight of the 
■whole? 

4. A man ga-fe 5460 dollars to his oldest son, to the next 4065, 
to the next 6750, to the next 8000, and to the youngest 7270 
dollars : how much did he give to all ? 

5. A mercliant, on settling up his business, found he owed one 
creditor 176 dollars, another 841 dollars, another 1356 dollars, 
another 2370 dollars, another 840 dollars: what was the amount 
of his debts ? 

6. The state of Maine contains 32400 square miles; New Hamp- 
shire, 9500 ; Vermont, 9700 ; Massachusetls, 7800; Ehode Island, 
1251 ; and Connecticut, 4789 : how many square miles are there 
in the New England States ? 

7. The state of New York contains 46220 square miles ; New 
Jersey, 7948; Pennsylvania, 46215; and Delaware, 2068: how 
many square miles are there in the Middle States ? 

8. The state of Maryland contains 10755 square miles ; Virginia, 
S5700; North Carolina, 51632; South Carolma, 31565 ; Georgia, 
61683; Florida, 56336; Alabama, 54084; Mississippi, 49356; 
Louisiana, 47413 ; and Texas, 100000 : how many square miles 
are there in the Southern States ? 

9. The state of Tennessee contains 41752; Kentucky, 40023; 
Ohio, 40500 ; Michigan, 60537 ; Indiana, 35626 ; Illinois, 56506 ; 
Missouri, 70050; Arkansas, 54617; Iowa, 173786; and Wiscon- 
Eiu, 92930 : Jjflw many square mUes are there in the Western 
States ? I^P 

10. Wliat IS the whole number of square mUes in the United 
Btates ? 

11. What is the sum of 75234+41015 + 19075 + 176+88350 
+10040? 

12. What is t. e sum of 250120+30402+7850+465000+ 
10046+65045 ? 
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13. Wliat is tlie sum of 85046 + 90045 J-412260-M25'781-r 
4060+273048? 

14. What is the sum of 1500267+45085 + 4652+4'780400 + 
90276 + 89760841? 

15. What is the sum of 45702125 + 67070420 + 670856 + 
4230825 + 750642 + 8700845 ? 

16. V\li!U is the sum of 825760842 + 35620476 + 7800490 + 
467243 + 9S37 1+6425 + 740? 

17. What is the sum of 2503 + 37621+475290 + 1223729 + 
10671840 + 275600312? 

18. What is the sum' of 463270 + 2500 + 7200342 + 10271 + 
426345 + 6200705? 

19. What is the sum of 80429 + 75G2345 + 700100 + S5201798 
4-4000101 + 3007002? 

20. ^^^mt is the sum of 756 + 849+934+680 + 720+843-1- 
057689 + 989876498+8045685 + 80720G780? 

21. Wliat is the sum of 6457 + 29301 + 82406 + 7589 + 63489 
+101364 + 40745 ? 

22. Add together 786, 340, 910, 403, 783, 650, 809, 670, 408, 
310, and 652. 

23. Add together 10075, 250703, 7561, 830654, 293108, 
2537104, and 316725. 

24. Add together 256, 40, 751, 302, 7o, 831, 26, 43, 621, 340. 
and 510. 

25. Add together 493742, 5671UGu7, 23461, 400072, 0811004, 
8999003, and 26501. 

26. Add together, C29405, 7629, 31000401, 263012, 1300512, 
390217, and l'32G8. 

27. Add together 286013, 4016702, 1971342, 6894680, 28945. 
and 2G24'302. 

28. Add together 460167, 296345, 84634123, 64205, 9673108 
and 1931456. 

29. Add together 432G78902, 31004G734, 2 j 67005, 327861 
sad 293000428., 
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COUMTINa-ROOM EXERCISES, 

60» To the accountant as well as the mathematician, ttceuracy 
and expertness in adding, are indispensable. These attainments can 
be acquired only by frequent exercises in footing up long columos 

of figures. 

Note. — 1. Instead of saying 4 and 8 are 12, and 3 are 14, 30. 

and 7 are 21, and 4 are 25, &c., a skilful accountant, per- 8601& 

forming the addition at a glance, simply pronounces the 25163 

results.. Thus, four, twelve, twenty-one, thirty-one, (4+6 85057 

=10,) thi)-fy-seven, forty-seven, (7+3=10,) fifty-two. 13336 

S. When two or three figures taken together make 10, as 43026 

6 and 4, or 3,3, and 5, &,c., it accelerates the process to 67084 

»dd their sum at once. A little practice will enable the 31167 

student to run up a long column of figures with us much 54042 

facility almost as he can count. 42158 

3. When the columns are Ipng, accountants sometimes 24034 

set the figure to be carried below the other figure under the 459983 Ans, 
column added. Thus, the sum of the first column in the 3045 Car, 

example abpve being 52, set the 5 (the figure carried) be- 
low the 3: The sum of the seco.nd column being 48, set the 4 below the 8, && 
This method saves much time in reviewing an operation, and also enables xa, 
when interrupted, to resimie the process where we left off. 

Required the amount of each of the following examples : 



31. 


32. 


33. 


34. 


Dollars, 


Dollars. 


yards. 


Pounds. 


2425 


46,519 


607,253 


421,536 


.3282 


32,271 


232,012 


310,101 


2V93 


17,436 


211,849 


797,019 


2354 


81,587 


380,436 


233,680 


4262 


28,333 


'578,551 


124,402 


9158 


52,745 


231,349 


255,353 


2653 


23,052 


145,763 


852,057 


3424 


20,158 


605,037 


618,041 


1266- 


71,232 


760,155 


100,266 


8742 


39,464 


357,676 


971,134 


2126 


18,643 


644,844 


536,920 


5387 


42,027 


276,232 


703,352 


Ans. i1812 


73,235 


803,383 


420,603 


iktr. 465 


" 24,103 


126,919 


912»675 
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LOBCT. 


85. 


36. 


37. 


38. 


348,03'? 


460,375 , 


963,172 


849,652 


272,465 


841,681 


300,725 


361,728' 


530,634 


239,724 


463,248 


412,381 


IOCS'?! 


763,256 


721,003 


635,403 


693,036 , 


437,891 


387,356 


872,545 


'764,543 


825,432 


241,653 


406,223 


323,638 


285,678 


603,280 


294,867 


428,432 


310,720 


532,176 


811,236 


389,763 


403,521 


278,321 


576,037 


210,045 


687,489 


829,248 


213,744 


760,806 


324,061 


171,320 


764,368 


636,215 


630,724 


206,782 


305,216 


253,734 


623,452 


461,027 


436,720 


251,600 


487,638 


589,203 


823,284 


575,453 


290,731 


248,639 


217,436 


807,720 


803,256 


730,461 


592,301 


930,046 


731,463 


672,398 


243,762 


174,173 


379,574 


246,175 


731,445 


626,245 


823,156 


928,340 


429,374 


342,734 


928,348 


731,629 


684,569 



61. Accountants often acquire the habit of adding two col« 
umns of figui-es at i time. The power of rapid addition is easily 
acquired, and is well worthy the attention of the student. Th« 
following examples will illustrate the principle. 

39. What is the sum of 312817 + 527236 + 141625+46241S 
+2618i8+234112? 

Operation. 

Taldng the two right hand columns, we 312817 

say, 12 and 18 are 30, and 16 are 45, and % 627236 

25 are 70, and 36 are 106, and 17 are 123. 141625 

Set down the 23 under the columns added, 462415 

and carry the 1 or left hand figure to the 261818 - 

column of hundreds. Proceed in the same 234112 

manner with the other columns. Ans^ 1930023 
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39 


(41.) (42.) 


(43.) (44.) 


(45.) 


(46.) 


21 22 


44 13-25 


2610 


344235 


30 13 


20 1510 


1511 


402321 


11 40 


25 1314 


1021 


141511 


13 25 


17 3141 


1115 


201250 


20 14 


60 1016 


1513 


154036 


15 11 


14 2233 


4020 


132212 


34 33 


16 1224 


1316 


181714 


18 45 


• 28 2415 


1233 


213025 


12 12 


11 1830 


2515 


111817 


17 20 


14 1814 


1718 


161518 


23 18 


37 1621 


2142 


432733 


Wliat was the amount of exports 


ahd imports of the United 


States in 1840, and of shipping in 1842 ? 






(47.) 


.(48.) 


(49.) 


States. 


Exports. 


Imports. 


Shipping. 


Maine, . DoEs. 1,018,269 Dolls. 628,762 


T. 281,930 


N. Hampshire, 


20,979' 


114,647 


23,921 


Vermont, 


305,150 


404,617 


4,343 


Massachusetts, 


10,186,261 


16,513,868 


494,895 


Rhode Island, 


206,989 


274,534 


47,243 


Connecticut, 


518,210 


277,072 


67,749 


New York, 


34,264,080 


60,440,750 


618,133 


New Jersey, . 


16,076 


19,209 


60,742 


PennsylvaTiia, 


6,820,145 


8,464,882 


113,569 


Delaware, 


37,001 


802 


10,396 


Maryland, 


5,768,768 


4,910,746 


106,856 


Dist. of Columbia, 


753,923 


119,852 


17,711 


Virginia, 


4,778,220 


545,085 


47,536 


North Carolina, 


387,484 


252,632' 


31,682 


South Carolina, 


10,036,769 


2,058,870 


23,469 


Georgia, 


6,862,959 


491,428 


16,536 


Alabama, 


12,854,694 


574,651 


14,677 


Louisiana, 


34,236,936 


10,673,190 


144,128 


Ohio, 


991,954 


4,915 


24r830 


Michigan, 


162,229 


148,610 


12,323 


Florida, 


1,858,850 


190,728 


7,288 
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60 The appropriations of the Government of the United States, 
for 1U1, were as foUows : for the Civil and Diplomatic expenses 
4,442,'790 dolls.; for the Army and Volunteers 32,lV8,461 
dolls. ; for the Navy 9,307,958 dolls. ; for the Post Office De- 
partment 4,145,400 doUs. ; for the Indian Department 1,364,204 
doUs.; for the Military Academy 124,906 dolls.; for buUding^ 
Steam Ships 1,000,000 doUs. ; for Revolutionary and other Pen-' 
sions 1,358,700 dolls. ; for concluding Peace with Mexico 3,000, 
000 dolls.; for Light Houses 518,830 doUs. ; Miscellaneous 
540,243 dolls. What was the amount of aU the appropriations ? 

62. It may sometimes be convenient for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Roman Notation. 

51. A man paid MDCCCLXXXIII dollars for a farm, 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how much did he pay for all ? 

Beginning at the right hand, we proceed thus : Operation. 

four Is and four Is are eight, and three Is make MDCCCLXXXIII dolls, 
eleven, which is equal to two Vs and I. We set DCCXXIIII dolls, 

down the I, and adding the two Vs to one V CCCLXVIIIL doIls. • 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVI dolls, 
ting down the V, we count in the X with the 

other Xs, and find they make seven Xs or seventy, which is expressed by L 
and XX. We set down the two Xs, and adding- the L to the other Ls, it 
makes three Ls, or one hundred and fifty, which is expressed by C and L. 
Setting down the L, and counting the C with the other Cs, we have nine Ca 
or nine hundred, which is expressed by D and CCCC. We set down the four 
Cs, and counting the D with the other Ds, it makes three Ds or fifteen hun- 
dred, which is expressed by M and D. We set down the D, and adding ths 
M to the other M, we have two Ms, which we set down on the left of the other 
letters. Hence, 

63. To add numbers expressed by the Roman Notation. 

Beginning at the right hand, count all the letters of each kind to- 
gether ; set down the result, and carry on the principle tlmt five Is 
make one V ; two Vs, one X ; five Xs, one L, &c. 

Obs. The teacher can extend the exercises in the Roman Notation as fai 
as hj may deem it expedient. A single example is sufficient to illustrate tha 
principle, and to show that the Roman is greailij infenor to the Arabic method 
b it> adaptation to busineas calculations. 
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SECTION III. 

SUBTRACTION. 

Akt. 65. Ex. 1. A merchant bought 37 barrels of flour, and 
afterwards sold 12 of them : how many barrels had he left? 
Solution, — 12 barrels from 37 barrels leave 25 barrels. 

Ans. 25 barrels. 

Obs. It will be perceived, that the object in this example, is to fm,d the de- 
ference between two numbers. 

66. The jprocess of finding the difference between two numhers 
is called Subtkaction. 

The difference, or the answer to the question, is called the 
Hemainder. 

Obs. 1. The number to be subtracted is sometimes called the siliira/iend, 
and the number from which it is subtracted, the miwuend. 

3. Subtraction, it will be perceived, is the reverse of addition. Addition 
unites two or more numbers into one single number ; subtraction, on the other 
hand, separates a number into two parts. 

3. When the given numbers are of the same denomination, the operation is 
called Simple Subtraction. (Art. 50. Obs.) 

Ex. 2. What is the difference between 5364 and 9387 ? 

Write the less number under the greater. Operation. 
units under units, tens under tens, &o. Then, 9387 

beginning at the right hand, proceed thus : 5364 

4 units from 7 units leave 3 units. Write 4023 Eem. 

the 3 in the units' place, under the figure subtracted. 6 tens 
from 8 tens leave 2 tens ; set the 2 in tens' place. 3 hundred 
from 3 hundred leave hundred ; we therefore write a cipher in 
hundreds' place. 5 thousand from 9 thousand leave 4 thousand ; 
Bet the 4 in the thousands' place. The answer is 4023. 

QuiaT. — 68. What is suhtraetion t What is tlie dllference or answer called 1 Obt. 
Wbat is the number to be subtracted sometimes called ? The number from which It Is 
subtracted ? Of what is subtraction the reverse 1 When tlie given numbers are of tlw 
name deBoauaatioa, what is the operation called 1 
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67i It will be observed, tbat we subtract units from units, 
tens from tens, &c. ; that is, we subtract figures of the same order 
from each other. This is done for the same reason that we add, 
figures of the same order to each other. (Art. 51.) 

Obs. The less humber is written under the greaiem^ si^nply foi convenience 
in subtracting ; and units, are placed under vniis, lens under tow, &c., to avoid 
mistakes which might occur from taking different orders from each other. 

68. It often happens that a figure in the lower number is 
larger than that above it, and consequently cannot be taken 
from it. 

Ex. 3. What is the difference between 94 and 56 ? 

Analytic solution. It is manifest that we cannot take 6 

94 = 80 + 14 units from 4 units, for 6 is larger than 4. . 

66=50+6 To ob\'iate this difficulty, we may take 

Hem. 38=30+8 1 ten from the 9 tens, and uniting it 

with the 4 units, the upper number will become 8 tens and 14 
imits, or 80 + 14. Separating the lower number into the parts of 
■which it is composed, it becomes 5 tens and 6 uhits, or 50+6. 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 30+8, or 38. Or, we may 
simply take 1 ten from the 9 tens, and adding it, mentally, to the 
4 units, say 6 from 14 leaves 8 ; set the 8 under the figure sub- 
tracted. Then, having taken 1 from the 9 tens, we have but 8 
left, and 5 from 8 leaves 3. The answer is 38. 

Proof. — 38+56=;94; that is, the sum of the remainder and 
smaller number being equal to the larger, the answer is right. 
Hence, 

69. When a figure in the lower number is larger than that 
above it ; take 1 from the next higher order in the upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the next upper figure by 1, proceed aa 
before. 

Obs. h The process of taking one from the next Ugher order and adding H 
to the figure from which the subtraction is to be made, is caJed borrowing ten 
It is the reverse of carrying. 



QoKBT.— 67. What orders of figures do you aobtraot from each otter J Why sot nW 
Crast lUflkrent ardors fjom ea«b oOiec 1 
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3. This method of borrowing, it will be' seen, does not affect the difference 
between the two given numbers ; for, it is simply transposing a part of one 
> Older to another ordej in the same number, wliich, it is obvious, will neither 
Vicrease nor dirninish iti vahi^. 

37 It may be asked, how can we take one from the iigure in the next higher 
erder, when that figure is a cipher ? How can nothing lend anything, and how 
can nothing be diminished by one7 The explanation of this apparent contra- 
diction is this : when the next figure is a cipher, we go to the next higher 
coluuvi still, and take me, which, added to the figure in the next lower order, 
makes ten; we then take owe -from the ten and add it to the upper figure, and 
proceed as before. 

7 O. There is another method of lorrowing, or rather of pay- 
ing, which, though perhaps less phflosophical than the preceding, 
is more convenient in practice, especially when the figures in the 
next higher orders aye ciphers. Thus, in the last example, adding 
10 to the upper figure, it becomes 14, and 6 from 14 leaves 8. 
Set down the 8 as before. Now, instead of diminishing the next 
upper figure by 1, if we add 1 to the next figure in the lower 
number it becomes 6 tens; and 6 from 9 leaves 3, which is the 
same as 5 from 8. The answer is 38, the same as before. Hence, 
7 1 . When a figure in the lower number is larger than that 
above it, add 10 to the upper figure, and to compensate this, add 
1 to the next left hand figure in the lower number. 

Obs. 1. This method of borrowing depends on the self-evident principle, 
that if any two numbers are equally increased, their difference will not be 
, altered. That the two given numbers are equally increased by this process, 
13 evident from the fact that the 1 added to the lower number is of the next 
ijuperior order to the 10 added to the upper number, and is therefore eq^ual 
to it. (Art. 35.) 

3. The reason that we borrow 10, instead of 8, or 12, or any othe^ number, 
is because the radix of the system of Arabic notation, is 10. (Art. 36. Note. 
J .) If the radix of the system were 8, it would be necessary to borrow 8 ; 
f 12, it would be necessary to borrow 13, &c. 

3. On account of borrowing, the learner will perceive it is always necessary 
to begin to subtract at the right hand. 

Ex. 4. A man bought a house for 23006 dollars, and sold it for 
21128 doUars : how much did he lose by Ms bargain ? 
Operation. Proof. ^ 

Co-st 23006 dolls. 21128 Less number. ; 

Bec'd. 21128 dolls. 1878 Bemainder. 

* Am. 1878 dolls. 23006 Larger number. 
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7 2. From the preceding illustrations and principles we derive 
the following 

-GENERAL RULE FOR SUBTRACTION. 

I. Write the less number under the greater, so that units maf 
stand under units, tens under tens, <&c. (Art. 67.^0bs.) 

II. Beginning at the right hand, subtract each figure in the lower 
number from the figure above it, and set tlie remainder directly 
under the figure subtracted. (Ai't. 71. Obs. 3.) 

III. When a figure in the lower number is larger than tlmt ahovt 
it, add 10 to the uppa figure ; tlien subtract as before, and add 1 
to the next figure in the lower number, or consider the next upper 
figure 1 less than it is. (Arts. 69, 71. Obs. 1, 2.) 

T3. Proof. — Add the remainder to the smaller number ; and 
if the sum is equal to the larger number, the work is right. 

Oes. TWs method of proof depends upon the principle, that the differeiice 
between two numbers being added to the kss, the sum must be eqtial to the 
greater. For, the difference and the less number are the two parts into which 
the greater is separated, and the wlbole . a quantity is equal to the sum of ail 
Us parts. (Ax. 11.) 

7 4. Second Metlwd. — Subtract the remainder from the greater 
of the two given numbers ; and if the difference is equal to the 
Ze««"nuiaber, the work is right. 

75. Third Method. — Cast the 9s out of the larger number, and place the 
excess at the right. Next, cast the 9s out of the smaller number, and also 
out-of the remainder; tlien cast the 9s out of the sum of these two excesses, 
and if this last excess is the same as the excess of the larger number, the work 
may be supposed to be right. Thus, 

Ex. 5. From 7843 Excess of 9s in the greater number is 4 
Take 5675 " " " less " is 5 ) 

Rem. 2168 ■ remainder is 8 ^ Now, 8+5=13, 

Bjid the excess of 9s in 13 is 4, the same as that of the greater number. 

ttuEsT.— 72. How do you write numbers for subtraction % Why write the less number 
inilter the greater } Why place units under units, &c. 1 Where do you begin to subtract"! 
Wlicii a figure in the lower line is larger than that above it, how do you proceed ? What 
Is meant by borrowing ten ? How many methods of borrowing arc mentioned ? niustrate 
tile first ntethod upon the blaclc-board. How does it appesir that tliis method ol'borrowing 
does not affect the difference between the two given numbers 1 Explain the second me- 
thod. Upon what principle lloes this method depend 1 Why do you borrow 10, instead 
of 8, or 12, or any other number? Why do you begin to subtract,5at the right hand . 
73. How is subtraction proved 7 O&s. Upon what principle does this method of proof de- 
pend 1 Can subtraction be proved by any other methods 1 
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Note.— ^riaa method of proof depends on the same property of the number 
9, as that In addition. (Art. 5S. Note.) For, since the sum of tho smaller 
number and remainder is equal to the larger number, it follows that the 
excess of 9s in the larger number must be equal to the excess of 9s in the 
remainder and smaller number together. 

EXAMPLES FOB PRACTICE. 

76. Ex. 1. A merchant bought a ship for 352'70 dollars, and 
sold it for 42365 dollars : how much did he make by his bargain ? 

2. A miller bought 46235 bushels of wheat, and ground 17251 
bushels of it; how many bushels had he left ? 

3. A speculator laid out 50000 dollars in wild land, and after- 
wards sold it at a loss of 19046 dollars : how much did he get for 
his land ? 

4. A man owning a block of buildings worth 155265 dollars, 
keeps it insured for 109240 dollars : how much would he lose in 
case the buildings should be destroyed by &e ? 

5. The distance from the Earth to the Sun is 95000000 of 
miles ; the distance of Mercury is only 3'7000000 : how far is 
Mercury from the Earth ? 

6. The imports of Massachusetts in 1840, were 16,513,858 
ddlars, the exports were 10,186,261 dollars : what was the ex- 
cess .of her imports over her exports ? 

7. The imports of New York m 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excess 
of lier imports over her exports ? 

8. The imports of Pennsylvania ui 1840, were 8,464,882 dol- 
lars, the exports were 6,820,145 dollars : what was the excess of 
jier imports over her exports ? 

9. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,769 dollars : what was the ex- 
cess of her exports over h^r imports ? 

10. The imp'orts of Alabama in 1840, were 574,651 dollars, 
the exports were 12,854,694 dollars : what was the excess of her 
exports over her imports ? 

11. The imports of Louisiana in 1840, t^re 10,673,190 dol- 
lar, the expofts were 34,236,936 dollars : what was the ezcesH 
»f her exports over her imports ? 
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12. The tonnage of the United States in 1842, was 206986?. 
to 1846 it was 2500000 : what was the mcrease in 4 yeaiB? 
13. , 14. 15. 

From 253'760 3856031 54903670 . 

Take 104523 462702 504089 

16. 9876102—1050671. 28. 10000000—999999. 

17. 4006723—5001. 29. 99999999—100000. 

18. 3601900—1000000. 30. 83567000—438567. 

19. 5317004—3565. 31^ 4060005^—76^2. 

20. 1000000—456321. 32.* 56409250— 1'057245. 

21. .2035024—27040. 33. 20036000-72534. 

22. 45563075—460001. 34. 83175621—5256360. 

23. 67030001 — 300462. 35. 70301604 — 250041. 

24. 73256300 — 436020. 36. 60050376-^6849005. 

25. 56037431-735671. 37. 34200591—8888888. 

26. 802p04.'30— 250. 38. 87035762 — 753017. - 

27. 96531768 — 873625. 39. 95246300 — 9438675. 

40. From 6764+3764 take 6500+2430. 

41. From 2890+8407 take 4251+3042. 

42. From 7395+4036 take,8297+1750. 

43. From 8404+7296 take 3201—1562. 

44. From 6008+9270 take 5136-2352. 

45. From 9234+6850 take 9320—4783. 

46. From 8564—2573 take 4431—1735. 

47. From 7284—5362 take 6045—5729. 

48. From 9561—4680 take 7352—6178. 

49. From 8630—1763 take 2460+1743. 

50. From 7561—2846 take 1734+2056. 

51. From 9687—3401 take 3021 + 1754. 

52. A man having 55000 dollars, paid 7^20 dollars for a house, 
3260 doUars for furniture, 2375 dqUars for a library, and in- 
vested the balance in bank stock : how much stock did he buy ? 

63. A gentleman worth 163250 dollars, bequeathed 15200 dol- 
lars apiece to his two sons, 16500 dollars to his daughter, and to 
his wife as much as to his three children, and the*emauider to a 
hosjiital : how much did his wife receive, and how much the hos- 
pital? 
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54. A man bought three farms ; for the first lie paid S260 d(fl- 
lars, for the second 3585, and for the third as much as for the 
first two. He afterwards sold them all for 15280 dollars :'did he 
make or lose by the operation ; and how much ? 

55. What number is that, to which 3425 being added, the sum 
will be 1*75250 ■? 

56. A man being asked how much he was worth, replied,' if 
you will give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

. 5Y. A jockey gave 150 dollars for a horse, and meeting an ao' 
quaintance swapped with him, giving 37 dollars to boot ; meeting* 
another, he swapped and received 28 dollars to boot; he finally 
swapped again and gave 78 dollars to boot, and then sold his last 
horse for 140 dollars : how much did he lose by all his bargains? 
58. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars ; at another time he gained 6283 dollars, and then lost 
3450 dollars : bow much more did he gain than lose ? 

, 59. A man bought a house for MDCCCOXXXVII dollars, and 
sold it for D0XVIIII dollars less than he gave : how much did 
he sell it for ? 

We perceive that the IIII in the lower number Operation, 

cannot be taken-from II in the upper number; MDCCCCX'XX\^II dolls 
we therefore borrow a V, which added to the II, DCXVIIII dolls 

makes IIIIIII; then. IIII from IIIIIII, leaves Ans. MCCCXVIII dolls 
m, which we set down. Now since we have 

borrowed the V in the upper number, there are no Vs left from which we can 
take the V in the lower number. We must therefore borrow an X; but X is 
equal to VVj and V ftom VV leaves T,, which we set down. Having bor- 
rowed an X from the upper number, there are but XX left, and X from XX 
leaves X. C from CCCC leaves CCC. D from. D leaves nothing. And 
nothing from M leaves M. Hence, 

7 7. To subtract numbers expressed by the Roman Noiaiion. 

Write the less number tmder t/ie greater ; then, beginning at the right hand, 
take tlue rvwmJber in the lower line from that expressed by the same Utters in the 
fipfw line, and set the remainder below. If ike'^rmmber in the lower line is 
larger than thai eS^essed by the same letters in fhc ii/pper line, torro^n a letter 
nexi higher 3,7id add it to the nwniber in the upper line ; then subtract as before, 
ibseming to paywlien you borrow as in subtraction of Jigwres. (Art. 72.) 

Obs. Other exRnpIes expressed by the Roman Notation, can be added bv 
Ibe teai^er, if deemed expedient; 
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SECTION IV. 

MULTIPLICATION. 

Art. 79. Ex. 1. What will 3 melons cost, at 15 cents apiece? 

Analysis. — If 1 melon costs 15 cents, 3 melons wUl cost 3 timfiS 
15 cents ; and 3 times 15 cents are 45 cents. - Ans. 45 cents. 

2. Wliat will 4 sleighs cost, at 21 do/lars apiece ? 

Analysis. — Reasoning as before, if 1 sleigh costs 21 dollars, 4 
deighs will cost 4 times as much; and 4 times 21 dollars "are 
S4 dollars. - Ans. 84 dollars. 

Obs. It is obvious that 3 times 15 cents is the same as 15 cents-[-15 cents 
-|-15 cents, or 15 cents added to itself 3 times ; and 4 times 21 dollars is th« 
same as 21 aoUs.-j-21 dolls.+31 dolls.+21 dolls., or 31 dollars added-to itself 
4 times. 

80. This repeated addition of a number or quantity to itself, is 
tailed Multiplication. 

The number to be repeated, or multiplied, is called the Multi- 
plicand. 

The number by which we multiply, is called the multiplier ; 
and shows how many times the multiplicand is to be repeated. 

The number produced, or the answer to the question, is called 
the product. Thus, when we say, 8"*times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

81. The multiplier and multiplicand together are often called 
fiuctors, because they make or produce the product. 

Obs. 1. The tenn factor is derived from a Latin word which Sgnifies aa 
agent, a doer^ or 'proditccr. 

3. When the multiplicand denotes things of oTie denomination on^A/, the ope- 
ration is called Simple Multiplication. 



aoEST.— 80. What is muMlplication 1 What is the number to hgj repeated called? 
What the number by which we multiply 1 What does the multiplft show J What 1« 
15w number produced called t 81. What are the multipllcaiul Bad mnltiiiUsr toantei 
tiOH 1 Why 1 Oba. Wtot does the term faeior rtjnliy % ^ 
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MCITIPLICATION TABLE. 



1 


2 


3 


4 


5 





7 


8 


•9 


10 


11 


12 


13 


14 


15 


16 


1? 


18 


19 


20 


3 


4 


6 


8 


10 


12 


14 


16 


18 


20 


23 


24 


26 


28 


30 


'32 


34 


36 


38 


40 


3 


6 


9 


la 


15 


18 


21 


24 


27 


30 


33 


36 


39 


42 


4 


48 


51 


. 54 


57 


60 


4 


,8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


52 


56 


^64 


68 


72 


75 


80 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


05 


70 


75 


80 


85 


90 


95 


100 


6 


12 


18 


24 


30 


36 


42 


48 


54 


60 


66 


72 


78 


84 


90 


96 


102 


108 


114 


120 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 


77 


84 


91 


98 


105 


112 


119 


126 


133 


140 


8 


lU 


24 


32 


40 


48 


5ft 


64 


72 


80 


88 


96 


104 


112 


120 


128 


136 


144 


152 


160 


9 


18 


27 


30 


45 


54 


63 


72 


81 


90 


99 


108 


117 


126 


135 


144 


153 


162 


171 


180 


10 


30 


30 


40 


611 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


200 


11 


2.; 


33 


44 


55 


66 


77 


88 


99 


110 


121 


132 


143 


154 


165 


17B 


187 


198 


209 


220 


12 


21 


36 


43 


GO 


72 


84 


96 


106 


120 


132 


144 


156 


168 


180 


192 


204 


216 


228 


240 


13 


26 


3ft 


52 


65 


78 


91 


104 


117 


130 


143 


156 


169 


182 


195 


208 


221 


234 


247 


260 


14 


23 


42 


56 


70 


84 


98 


112 


126 


140 


154 


168 


182 


196 


2J0 


224 


233 


252 


266 


280 


15 


30 


45 


60 


75 


90 


105 


120 


135 


150 


105 


ISO 


195 


210 


225 


240 


235 


270 


285 


300 


16 


32 


48 


64 


80 


96 


112 


128 


144 


160 


176 


J93 


208 


224 


240 


256 


272 


288 


304 


380 


17 


34 


51 


68 


85 


102 


119 


136 


153 


170 


187 


204 


■Ml 


238 


255 


372 


289 


306 


323 


340 


18 


36 


54 


73 


90 


108 


126 


144 


162 


180 


198 


316 


234 


252 


270 


288 


2t'fi 


324 


342 


300 


19 


SS 


57 


7ij 


95 


114 


133 


152 


171 


1!(0 


209 


228 


247 


206 


285 


304 


323 


342 361 


380 


feo 


40 


SO 


80 


100 


120 


140 


160 


180 


200 


220 


240 


260 


280 


300 


330 


340 


3601380 


40O 



Note. — This Table was Invented by Pijt/iagoras, and is therefore aometimes 
tolled the Pythagorean Table. 

The pupil will find assisteince in learning the Multiplication Table by ob- 
serving the following particulars. 

1. The several results of muttijilying by 10 are formed by simply adding a 
cipher to the figure that is to be multiplied^ Thus, 10 times 2 are 20, 10 times 
3 are 30, &c. 

2. The results of multiplying by 5 terminate in 5 and 0, alternately. Thus, 
h times 1 are 5, 5 times 3 are 10, 5 times 3 are 15, &c. 

3. The first nine results of multiplying by 11 are formed by repeating the 
figure to be multiplied. Thus, 11 times 2 are 22; 11 times 3 are 33, &c. 

4. In the successive results of multq)lying by 9, the right hand figure regu- 
larly decreases by 1, and the left hand figure regularly increases by 1. Thus, 
9 times 2 are 18 ; 9 times 3 are 27 ; 9 times 4 are 36, &c. ^ 

82. Multiplying by 1, is taking tte multiplicand once: thus, 
i multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice : thus, 2 times 
4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus, 
B times 4, ors,4+4+4=12, Ac. Hence, 



QBBST.— 82. What UlttDmnltipIybyll Bysj TSfZi 
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- Multiplying hy any whole number, is taking the multiplicand at 
many times, as there are units in the multiplier. 

The application of this principle to fractiotial multipliers will 
be illustrated under fractions. 

Oes. 1. From the definition of multiplication, it is manifest that the prodiut 
iB of the same kind or denomination as the multiplicand: for, repeating a n'uii- 
oer ^r quantity does not alter its nature. Thus, if we repeat dollars, they are 
still dollars; if we repeat 7/ards, they are stiU yards, &c. Consequently, if the 
.nultiplicand is an abstract numier, the product will be an abstract number i if 
money, the product will be money ; if barrels, barrels, &c. 

2. Every multiplier is to be considered an abstract numier. ~ In familiar 
language it is sometimes said, that the price multiplied by the weigM will give 
the value of an article ; and it is often asked how much 25 cents multiplied by 
25 cents, &c., will produce. But these are abbreviated expressions, and are 
liable to convey an erroneous idea, or rather no idea at all. If taken literally, 
they are absurd ; for multiplication is repealing a number or quantity a certain 
number of times. Now to say that the price is repeated as many times as the 
given quantity is heavy, or that 25 cents are repeated 25 cents times, is non- 
sense. But we can multiply the price of 1 pound by a number equal to the 
number of pounds in the weight of the given article, and the product will ba 
the value of the article. We can also multiply 25 cents by the number 25 • 
that is, repeat 25 cents 25 times, and the product is 625 cents. Construed in 
this manner, the multipUer becomes an abstract mamber, and the expressions 
have a consistent meaning. 

Ex. 3. What will 6 houses cost, at 2341 doUars apiece? 

Write the numbers onT;he slate as Operation. 

in the margin, and beginning at the 2841 Multiplicand, 

right hand, proceed thus : 6 times 1 6 MultipUer. 

unit are 6 units ; write the 6 under the Ans. 14046 Dollars, 
figure multiphed. 6 thnes 4 tens are 24 tens ; set the 4 or right 
hand figure under the figure multiplied, and carry the 2 or left 
hand figure to the next product figure, as in addition. (Art. 62.) 
6 times 3 hundreds, are 18 hundreds, and 2 to carry make 20 hun- 
dreds ; set the under the figure multiphed, and carry the 2 to 
the next product as before.. 6 times 2 thousands are 12 thou- 
sands, and 2 to. carry make 14 thousands. Since there are no 

annT.— What Is It to multiply by any whole nnmber 1 Ois. Of what denomloation b 
tbo product? How does this appear? Wliat must^very multiplier be coosidend 1 Cia 
;oa raolUply by a given weight, a oHuaiei or a, sun of iwuMy I 
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more figures t<? be multiplied, set down the 14 in full as in addi- 
tion. (Art. 53. Obs. 1.) The product is 14046 dollars. 

83. The product of any two numbers will le the same, which- 
ever/actor is taken for the multiplier. Thus, 

If an orchard contains 5 rows of trees, and ******* 
each row has 7 trees, as represented by the ******* 
stars in the margin, it is evident th,e whole ******* 
number of trees is equal either to the number ******* 
of stars in a horizontal row repeated five times, ******* 
or to the number of stars in a perpendicular row repeated seven 
times, viz: 35. For, 7X6 = 35, also 6XT=35. 

Obs. 1 . It is more convenient and therefore customary to place the larger num- 
ber for the multiplicand, and the smaller for the multiplier. Thus, it is easier 
to multiply 8468946 by 3, than it is to multiply 3 by 8468946, but the product 
would be the same, 

Ex. 4. What wiU 237 coaches cost, at 67o dollars apiece? 

Siffce it is not convenient to multi- Operation. 
ply by 237 at once, we multiply first 675 Multiplicand, 
by the 7 units, next by the 3 tens, 237 Multiplier, 
then by the 2 hundreds, and plaqe 4725 cost 7 coaches, 
each result in a separate line, with 2025* cost 30 •' 
the first figure of each line directly 1350** cost 200 " 
under that by which we multiply. 159975 cost 237 " 
Finally, adding these results, togeth- 
er, u^ts to units, &c., we have 159975 dollars, whichis the whola 
product required. (Ax. 11.) 

Note. — When the multiplier contains more than one figure, the severeJ pro- 
ducts of the multiplicand intrf'the separate figures of the multiplier, are call^ 
partial products. 

Obs. 3. The reason for placing the first figure of the several partial products 
andcr the figure by which we multiply, is to bring the same orders under each 
ether, and thus prevent mistakes in adding them together. (Art. 51.) 

3. The several partial products are added together for the obvious purposa 
of finding the whole product or answer required. (Ax. 11.) 

Quest. — 83. Does it make any difference with the result, which of the given nombera 
is taten for the maltipUer 1 OH. Which is nsoally taken ? Why 1 
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84. Tbe principle of carrying the tens in multiplication is tha 
same as in addition, and may be illustrated in a similar manner. 
(Art. 53.) Thus, 

Ex. 5. 9382 Mult'd. Or, separating the multiplicand into 

7 Mult'r. the orders of which it is composed, 

U"=units, 9382=9000+300+80+2, 

66*=tens, and 9000X7=63000 

21**=hunds. 300X7=2100 

63***=thou. 80X7= 560 

65674 Product. 2x7 = 14 

Adding these results together, tve have 65674 Ans. 
Obs. The reason for always beginning to multiply at the right hand of the 
multiplicand, is that we may carry the tens as we proceed in the operation. 

85. From this illustration it will be observed that tmits mul- 
tiplied into units produce units ; tens into units, or units into tens„ 
produce tens ; (Art. 83 ;) hundreds into units, or units into hun- 
dreds, produce hundreds, &c. Hence, * 

86. When units are multiplied into any order whatever, tht 
product will always^ he of the same order as the other figure. 

And universally, the' product of any two integers is of the order 
next less than that denoted hy the sum of the orders of the two given 
figures. Thus, hundreds into tens produce thousands, or the 4th 
order, yrhich is one less than the sum of the two given orders. 

Obs. When the multiplier contains viore than one figure, it is customary to 
begin to multiply with its units' figure. The result however will be the same, 
If we begin with its hundreds or any other order of the multiplier, and placs 
the first figure pf the partial products, so that the same orders shall stand 
under each other. 





Mrst Operation. 
1357 
3574 


Second Operation. 
1357 
3574 




4071 
6785 
9499 
5428 


4071, 
6785 
9499 
5428 




4849918. Prod. 


4849918. Prod. 



"Uosn.— as. What do nnlta into nails producs 1 Units Into tens, or lensinta niiUi 1 
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Ex. 6. What is the product of 5690 into 3008 ? 

After multiplying by the 8 units, we next Operatim,. 
multiply by the 3 thousands, since there are no 5690 

tens nor Imndreds in the multiplier, a^d place 3008 

the first figure of this partial product under the 45520 

figiii-e 3 by which we are multiplying. 1'70'70 

17115520 Ans. 

87. From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. When the multiplier contains but one figure. 

Write the multiplier under the multiplicand, units under units, 
tens under tens, d:c. (Art. 83. Obs. 1.) 

Begin at the right hmvTand multiply each figure of tlie mul- 
tiplicand by the multiplier, setting down the result and carrying as 
in addition. (Art. 84. Obs.) 

II. When the multiplier contains m/)re than one figure. 
Multiply each figure of the multiplicand by each figure of the 

multiplier separately, beginning with the units, and write the par- 
tial products in separate lines, placing the first figure of each line di- 
rectly under the figure by which you multiply. (Art. 83. Obs. 2.) 
Finally, add tlie several partial products together, and the sum, 
will be the whole product. (Art. 83. Obs. 3.) 

88. Proof. — Multiply ike multiplier by the multiplicand, 
and if the product thus obtained is the same as the other product, 
the work is supposed to be right. 

Obs. This method of proof depends upon the principle, that the product of 
any two numbers is the same, wliichever is taken for the multiplier. (Art. 83.) 

89. Second Method. — ^Add the multiplicand to itself as many 

Quest. — 86. When units are multiplied into any order, what order is the product 1 
When any two integers are multiplied together, of what order is the product? 87. How 
do you write the numbers for multiplication ? When the multiplier contains but one tig 
ure, how proceed 1 Why begin at the right hand of the multiplicand 1 When the multi- 
plier contains more than one figure, how proceed 1 What is meant by partial products 1 
Why place the first figure of each partial product under the figure by» which yon multi- 
Dly? 'What is to be done %vith the partial products ? Why add the several jiartlal pro- 
lucts together? Why should this give the whole product? 88. Howls multiplicattau 
^ved? Oha. On what priaciple does this proof depend ? 
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times as there are units in the multiplier, and if the amount ob< 
tained is equal to the product, the work is right. 

Note. — When the multipUer is small, this is a very convenient mode of proof, 
90. Third Method.— Cast the 9s out of the multiplicand and 
multiplier ; multiply their remainders together, and casting ths 
9s out of their product, set down the excess ; then cast the 
9s out'of the answer obtained, and if this excess be the same as 
that obtained from the multipher and multiplicand, the work may 
be considered right. 

Ex. 7. Multiply 565 by 356. 

Operation. ^ Proof. 

565 The excess of 9s in the multiplicand is 7. 
356 " " 9s " multiplier is 5. 

3390 7X5=35 ; and the excess of 9s is 8, 
2825 
1695 



Prod. 201140. The excess of 9s in the Ans. is also 8. 

91. fourth Method. — Divide the product by one of the fac- 
tors, and if the quotient thus arising is equal to the other factor, 
the work is right. 

Note. — This method of proof supposes the learner to be acquainted with 
division before he commences this work. (Art. 57. Note.) It is simply re- 
versing the operateon, and must obviously lead us back to the number with 
which we started : for, if a number is both multiplied and divided by the same 
number, its value will not be altered. (Ax. 9.) 

92. Fifth Method.* — First, cast the lis out of the multiplicand and multi- 
plier; miJtiply their remainders together, oast the lis out of the product, and 
set down the excess ; then cast the Us out of the answer obtained, and if the 
excess is the same as that obtained from the multiplier and multiplicand, th* 
work is right. 

Note. — 1, This method depends on a peculiar property of the number 11 
For its further development and illustration, see Art. 161. Prop. 18. 

2. To cast the 1 Is out of a number, begin at the right hand, mark the alter 
nate figures; then from the sum of the figures marked, increased by 11 if 
necessary, take the sum of those not marked, and the remainder will be th« 
excess required. Thus to cast the lis out of 39475025, mark the alte^ 
Bate figures, beginning at the right hand, 39475025, then the sum ol ' 

^ — — .^ . < 

Odist.— Can multipUcatlon be proved by any other methods J 
* IiesUa'a Philosophy of Arlthmetie. 
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H-0+7+9=21. Again, the sum of the others, viz: 3+5-1-1+3=14. Now 
Bl — 14=7, the excess of lis. 

Or, as soon as the sum is 11 or over, we may drop the 11, and add the r». 
mainder to the next digit. Thus, 5 and 7 are 12; dropping the 11, 1 and 9 
are 10. Again, 2 and 5 are 7, and 4 are 11 ; drop the 11, and there are 3 left. 
Now, 10— 3:=7, the same excess as before. 
Ex. 8. Multiply 237956 by 3728. 

Operaiion. Proof. 

237956 Excess of lis is 4. ) Now, 4X10=40; the excess of lis 
3728 " " 10. S in 40 is 7. 

Ans. 887099908 Excess of lis in the answer is also 7. 

EXAMPLES FOE PBACTICB. 

93. Ex. 1. What will 435 acres of land cost, at SY dollars 
per acre ? 

2. What cost 573 oxen, at 63 dollars per liead ? 

3. What cost 1260 tons of h-on, at 45 dollars per ton ? 

4. If a man can travel 248 miles in a day, how far can ho 
travel in .365 days ? 

' 5. If an army consume 645 pounds of meat in a day, how 
much wiU they consume in 115 days ? 

6. If 1250 men can build a fort in 298 days, how long would 
it take 1 man to do it ? 

7. How many rods is it across the Atlantic Ocean, allowing 
S20 rods to a mile, and the distance to be 3000 miles ? 

8. What is the product of. 463X45 ? 

9. What is the product of 348X62 ? 

10. What is the product of 793X86 ? 

11. What is the product of 75X42X56 ? 

12. What is the product of 7198X216 ? 

13. 31416X175. 22. 8320900X1328. 

14. 8862X189. 23. 17500X732. 

15. 7071X556. 24. 15607X3094. 

16. 93186X4455. -25. 7422153x468. 

17. 40930X779. 26. 9264397X9584. 

18. 12345X686. 27. 4687319X1987. 

19. 46481X936. 28. 9507340x7a7l. 

20. 16734X708. 29. 39948123X6007. 

21. 7575X7576, 30. 73885246X6079. 
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81. 5'7902468X5008. 37. 58763n8X6754. 

32. 5'7902468X5080. 38. 73084163 X 7584. 

33. 57902'! CSX 5800. 39. 144X144X144. 

34. 12481G32X1509. 40. 3851X3851X3851. 

35. 79068025X1386. 41. 79094451X764094 

36. 92948789X7043. 42. 89548050X972800 

CONTRACTIONS IN MULTIPLICATION. 

94. The general rule is adequate to the solution of all exam' 
pies that occur in multiplication. In many instances, however 
sj the exercise of judgment in applying the preceding principles, 
the operation may be very much abridged. 

95. Any number which may be produced by multiplying two 
or more numbers together, is called a Composite Number. 

Thus, 4, 15, 21, are composite numbers; for 4=2X2; 15— 
5X3; 21=7X3. 

Obs. 1. The factms which, being multiplied together, produce a composije 
number, are sometimes called the component parts of the number. 

2. The process of finding the factors of which a given number is composed, 
is called resolving llie number into factors. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 36, 54, 56, 63 ? 

3. What are the factors of 45, 72, 64, 81, 96? 

• 96. Some numbers may'be resolved into more than two fac- 
tors ; and also into different sets of factors. Thus, 12^2X2X3; 
also 12=4X3 = 6X2. 

4. What are the different factors and sets of factors of 8, 16, 
18,20,24? 

5. What are the different factors and sets of factors of 27, 32, 
86, 40, 48? 

96. a. We have seen that the product of any two numbers is 
the same, wliichever factor is taken for the multiplier. (Art. 83.) 
[n like manner, it may be shown that the product of any three ox 

CiiiKsT. — 05. Whtil is acomj)nsite niinibRr'? Obs. Wliatare the factors \vhioh produce II 
Ronieliiiie.s caileil ? Wluit is niefinl by resolving a nuiulier into factors'! 9G. Are nuinben 
ever composed of more than two factors 1 96. a. When three or more factors are to IM 
multUUed together, does it make any dlfierence la what order they are taken 1 
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more faotora -will be the same, in whatever order they are multi- 
plied. For, the product of two factors may be considered as ojw 
number, and this may be taken either for the multiplicand, or the 
multiplier. Again, the product of three factors may be consid- 
ered as one number, and be taken for the multiplicand, or the mtd- 
tiplier,&c. Thus, 24=3X2X2X2=6X2X2=12X2=6X4= 
4X2X3=8X3. 

Case 1. — When the multiplier is asomposite number. 

6. What will 27 bureaus cost, at 31 dollars apiece ? 
Analysis. — Since 27 is three times as much as 9 ; that is, 27=9 

X 3, it is manifest that 27 bureaus will cost three times as much 
as 9 bureaus. 

Operation. 

Dolls. 31 cost of 1 B. Having resolved 27 into the factora 

9 9 and 3, we find the cost of 9 bureaus, 

Dolls. 279 cost of 9 B. then multiplying that by 3, we have 

3 the cost of 27 bureaus. 
Dolls, 837 cost of 27 B. 

7. What will 36 oxen cost, at 43 dollars per head ? 
Solution. — 36^X4; and 43X9X4=1548 dolls. Arts. 

Or, 36=3X3X4; and 43X3X3X4=1548 dolls. Ans. Hence, 

97. To multiply by a composite number. 

Mesolve the multiplier into two or m,ore factors ; multiply the 
multiplicand by one of these factors, and this product by another 
fofitor, and so on till you have multiplied by all the factors. The 
last product will be the answer required. 

Oes. The factors into which a number may be resolved, must not be con- 
founded with the parts into which it may be separated. (Art. 53.) The former 
have reference to multiplication, the latter to addition ; that is, factors must be 
multiplied together, bui parts must be added together to produce the given 
number. Thus, 56 may be resolved into two factors, 8 and 7 ; it may be sep- 
iu:ated into two parts, 5 tens or 50, and 6. Now, 8X7=56, and 50-f-6=56. 

8. What will 24 horses cost, at 74 dollars a head ? 

Quest.— 97. When the multiplier is a composite number, how do yon proceed 1 Oba. 
VfbAt is the diOerencelietween the factors into which a, number may be lesolved, and lb* 
yarts Into which it may be separated ? 
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9. What cost 45 hogsheads of tobacco, at 128 dollars a hog* 
Lead ? 

10. What cost 54 acres of land, at 150 dollars per acre? 

11. At 118 shillings per week, how much will it cost a familj 
to board 49 weeks ? 

12. If a man travels at the rate of 372 miles a day, how fa* 
will he travel in 64 days ? 

13. At 163 dollars per ton, how much will 12 tons of lead cost ? 

14. V/hat cost 81 pieces of broadcloth, at 245 shillings apiece? 
15: What cost 84 carriages, at 384 dollars apiece? 

Case II. — When the multiplier is 1 loith diohers annexed to it. 

98. It is a fundamental principle of notation, that each re- 
moval of a figure one place towards the left, increases its value 
ten times ; (Art. 36 ;) consequently, annexing a cipher to a number 
Will increase its value ten times, or multiply it hj 10; annexing 
two ciphers will increase its value a hundred times, or ftiultiply it 
by 100 ; annexing three ciphers will increase it a thousand times, 
or multiply it by 1000, &c. Thus, 15 with a cipher annexed, be- 
comes 150, and is the same as 15X10; 15 with two ciphers an- 
nexed, becomes 1500, and is the same as 15 X 100 ; 16 with three 
ciphers annexed, becomes 15000, and is Jhe same as 15X1000, 
&c. Hence, 

99. To multiply by 10, 100, 1000, &c. 

Annex as many ciphers to the multiplicand as th^re are cipher* 
in the multiplier, and the number thus formed will be the product 
required. 

Note. — To armex means to place after, or at the right hand. 

16. What, will 10 boxes of lemons cost, at 63 shillmgs per 
box? ^?is.. 630 shillings. 

17. How many bushels of corn will 465 acres of land produce^ 
at 100 bushels per acre? 



Quest. — 98. What is the elfect of annexing a cipher to a number ? Two ciphen 1 
Three 1 Pour 1 99. How do yon proceed when the multiplier is 10, 100, 1 000 &c. % JV«tt 
Wluit Is the meaning of the term annex 1 
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18. Allowing 365 days for a year, liow many days are there in 
1000 years? 

19. Multiply 153486 by 10000. 

20. Multiply 312046'? by 100000. 

21. Multiply 52690078 by 1000000. 

22. Multiply 680063457 by 10000000. 

23. Multiply 4946030506 by 100000000. 

24. Multiply 87831206507 by 1000000000. 

25. Multiply 67856005109 by 10000000000. 

Case III. — Wlmn ike multiplier has ciplters on ike right hand. 

26. What wUl 30 wagons cost, at 45 dollars apiece ? 

Note. — Any nu^nbT with ciphers on its right hand, is obviously a composite 
Dumber; the sirnificant figure or figures being one factor, and l,with the 
given ciphers annexed to it, the other factor. Thus, 30 may be resolved into 
ihe factors 3 and 10. We may therefore first multiply by 3 and then by 10, 
by annexing a cipher as above. 

(SoZwiioTi.— 45X3 = 135, and 135X10 = 1350 doUs. Ans. 

27. How many acres of land are there in 3000 farms, if each 
farm contains 475 acres ? 

Analysis. — 3000=3X1000. Now475X ' Operatim. 

3=1425 ; and adding three ciphers to this 475 

product, multiphes it by 1000. (Art. 99.) 3 

Hence, ■ Ans. 1425000 acres. 

1 OO. When there are ciphers on the right of the miiltiplier. 

Multiply the multiplicand by the significant figures of the multi- 
oilier, and to this product annex as many ciphers, as are found on the 
right of the multiplier. 

Obs. It will be perceived that this case combines the principles of the two 
preceding cases ; for, the multiplier is a composite number, and one of its fac- 
tors is 1 with ciphers annexed to it. 

28. How much wiU 50 hogs weigh, at 375 pounds apiece ? 

29. If 1 barrel of flour weighs 192 poimds, Low mhch will 
500 barrels weigh ? 

30. Multiply 14376 by 26000. 

UusST. — 100. When there are ciphers on the right of the multiplier, how do you pro- 
toed ? i)bt, Wha,t principles does this ease combini t 

3* 
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31. Multiply 350634. by 410000. 

32. Multiply 4630425 by 6200000. 

Case IV. — When the multi;plicaiid has cipliers on the right hind. 

33. Wbat will 37 ships cost, at 29000 dollars apiece? 



Analysis. — 29000=29x1000. But the 
product of two or more factors is the same 
in whatever order they are multiplied. 
(Art. 96. a.) We therefore multiply 29 
by S"?, and this product by 1000 by adding 
three ciphers to it. 

Proof.— 2900.0X3Y 



Operation. 
29000 
37 
203 

87 



Ans. 1073000 dolls. 
1073000, the same as before. Hence, 
101. When there are ciphers on the right of the multiplicand. 
Multiply the significant figures of the multiplicand hy the mul- 
tiplier, and to t/ie product annex as many ciphers, as are found at, 
the right of tlie inultiplicand. 

Oes. When both the multiplier and multiplicand have ciphers on the rigHi 
multiply the significant figures together as if there were no ciphers, and to th««ii 
product annex as many ciphers, as are found on the right of both factors. 

34. Multiply 2370000 by 52. 

35. Multiply 48120000 by 48. " ' 

36. Multiply 356300000 by 74. 

37. Multiply 1623000000 by 89. 

38. Multiply 640000 by 700. 
Analysis. — 540000=54xl0000„ and 

700=7 X 100 ; we therefore multiply the 
significant figures, or the factors 54 and 
7 together, (Art. 96. a,) and to this pro- 
duct annex six ciphers. (Art. 99.) 

39. Multiply 1563800 by 20000, 

40. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 

43. Multiply 210909000 by 5100000. 

ClusaT. — 101. When there are ciphers on the right of the multiplicand, how proceed 
Oil How, when there are ciphers on the right both of the multiplier and {BultipUcand 1 



Operation. 
540000 
700 
Ans. 378000000 
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1 02. There are other methods of contracting the operations in 
multiplication, which, in certain cases, may be resorted to with 
advantage. Some of the most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it discharges 2325 gallons per hour ? 

Operation. Multiplying by the 3 imits, we set tha 

2325 X 13 first figure of the product one place to the 

6975 right of the multiplicand. Now, since 

Ans. 30225 gallons, multiplying by 1 is taking the multipli- 
cand oiice, (Art. 82,) we add together the multiplicand and the 
partial product already obtained, and the result is the answer. 

Proof. — 2325X13=30225 gallons, the same as above. Hence, 

103. To multiply by 13, 14, 16, &c., or 1, with either of the 
other digits annexed to it. ^ 

Multiply hy the units' figure of the multiplier, and write each 
figure of tlie partial product one place to the right of that from 
which it arises ; finally, add the partial product to the multipli- 
cand, and the result will be the answer required. 

Note. — This method is the same, in effect, as if we actually multiplied by the 
1 ten, and placed the first figure of the partial product under the figure bv 
which we multiply. (Art. 87. II.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by IT. 
47. Multiply 25039 by 16. 48. Multiply 50389 by 18. 
49. If 21 men can do a job of work in 365 days, how long 

mU it take 1 man to do it ? 

Operation. We first multiply by the 2 tens, and set 

365X21 the first product figure in tens' place, then 

730 adding this partial product to the multipli- 

Ans. 7665 days, cand, we have 7665, for the answer. 

Proof. — 365X21 = 7665 days, the san»« as above. Hence, 

104. To multiply by 21, 31, 41, &c., or 1 with either- of tht 
sthef significant figures prefixed to it. 

Multiply hy the tens' figure of the multiplier, and viriit thefir^ 
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figure of the partial product in tens' place ; finally, add this par- 
tial product to the multiplicand, and the result will be the answer 
required. 

Note.— The reason of this method of contraction is substantially the sams 
as that of the preceding. 

50. Multiply 4275 by 31. 51. Multiply T504 by 41. 

52. Multiply 38256 by 61. 53. Multiply 70267 by 81 

54. How much will 99 carriages cost, at 235 dollars apiece ? 

Analysis. — Since 1 carriage costs 235 Operation. 

dollars, 100 carriages will cost 100 times 23500 price of 100 C, 
as much, which is 23500 dollars. (Art. 235 "" of 1 C. 
90.) But we wished to find the cost 23265 " of 99 C. 
of 99 carnages only. Now 99 is 1 less 

than 100 ; therefore, if we subtract the price of 1 carriage from 
the price of 100, it will give the price of 99 carriages. Hence, 

105. To multiply by 9, 99, 999, or any number of 9s. 

Annex as many cipJiers to the multiplicand as there are 9s in tki 
multiplier ; from the result subtract the given multiplicand, and 
ilie remainder will be the answer required. 

Note. — The reason of this method is obvious from the fact that annexing a« 
many ciphers to the multiplicand as there are 9s in the multiplier, multiphes it 
by 100, or repeats it once more than is required ; (Art. 99;) consequently, sub- 
tracting the multiplicand from the number thus produced, must give the tru« 
answer. 

55. Multiply 4791 by 99. 56. Multiply 6034 by 999. 
57. Multiply 7301 by 999. 58. Multiply 463 by 9999. 
59. What is the product of 867 multiplied by 84 ? 
Analysis. — "We first multiply by 4 in the usual Opemfe'om 

way. Now, since 8 =4 X 2, it is plain, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 denotes tens, 3468 X8 

the first figure of its product will also be teas. 6936 

(Art. 86.) The sum of the two partial products 72828 ^n* 
will be the answer required. 

Note. — For the sake of convenience in multiplying, the factor S^is placed at 
the right of the partial product of 4, with the sign X, between them. 
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60. Wtat is the product of 987 by 486 ? 

Operation. 

987 Since 48=6X8, we multiply tlie pai-tial prod- 

486 uct of 6 by 8, and set the first product figure 

5922X8 in tens' place as before. (Art. 86.) 

47376 

479682 Ans. 

Proof^ — 987x486=479682, the same as above. Hence, 

106* When part of the nfultiplier is a composite number of 
which the other figure is a. factor. 

First rmdtiply hy the figure that is a factor ; then multiply this 
partial product hy the other factor, or factors, taking care to ivrite 
tfie first figure of each partial product in its proper order, and 
theivsum -will he tlie answer required. (Art. 86.) 

Oes. When the figure in thousands, ten thousands, or any other column, ig 
a factor of the other part, or parts of the multiplier, care must be teiken to 
place the first figure of its product under the factor itself, and the first figure 
of each of the other partial products in its own order.' (Art. 86.) 

(61.) (62.) 

2378 256841 

936 85632 



21402 X4 2054728 X7X4 

85608 14383096 

2225808 Ans. 8218912 

21993808512 Ans. 
63. Multiply 665 by 82. 64. .Multiply 783 by 93. 

65. Multiply 876 by 396. 66. Multiply 69412 by 95436. 
67. 324325X54426. 68. 256721x85632. 

69. "What is the product of 63 multiplied by 45 ? 
Note. — By multiplying the figures which produce the same order, and add- 
ing the results mentally, we may obtain the answer without setting down the 
partial products. 

First, multiplying the units into units, we set 

Operaticm. down the result and carry as usual. Now, since 

63 the 6 tens into 5 units, and 3 units into 4 tens will 

45 both produce the same order, viz : tens, (Art. 86,) 

2S35 Ans. we multiply them and add their products meiv- 
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tally. Thus, 6X5=30, and 3x4=12; pow, 30+12=42, and 1 
(to carry) makes 43. Finally, 6 X 4 = 24, and 4 (to carry) make 28 , 

Proof. — 63X45=2835, the same as before. Hence, 

107. To multiply any two numbers together without setting 
down the partial products. 

JFirst multiply the units together ; then multiply the figures 
which produce tens, and adding the products mentally, set down tht 
result and carry as usual. Next multiply the figures which produce 
hundreds, and add^ the products, Jtc, as before. In like manner, 
perform, the multiplications which produce thousands, ten thou- 
sands, dtc, adding the products of each order as you proceed, and 
thus continue the operation till all the figures are multiplied, 

to. What is the product of 23456'789 into 54321 ? 

Analytic Operation. 

23466789 
5 4 3 2 1 



2X5 



2X4 
3X5 



2X3 
3X4 
4X5 



2X2 
3X3 
4X4 
5X5 



2X1 
3X2 
4X3 
5X4 
6X5 



3X1 

4X2 

5X3 

6X 

7X5 
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4X1 
5X2 
6X3 
X4 
8X5 



5X1 
6X2 
7X3 
8X4 
9X5 



6X1 
7X2 
8X3 
9X4 



7X1 
8X2 
9X3 



8X1 
9X2 



9x: 



12 



9 6 



3 



6 9 



jErpZanafiora.— Having multipUed by the first two figures of the 
multiplier, as in the last example, we perceive that there are three 
multiplications which wiU produce hundreds, viz : 7x1,8x2, and 
9X3; (Art. 86 ;) we therefore perform these multiplications, add 
their products mentally, and proceed to the next order. Again, 
there are four multiplications which will produce thousands, viz : 
6 X 1, 7 X 2, 8 X 3, and 9 X 4. (Art. 86.) We perform these mul- 
tiplications as before, and proceed in a similar manner through all 
.he remaining orders. Ans. 1274196235269. 

l^ote. — 1 . In the solution above, the multiplications of the difierent figures arii 
arranged in separate columns, that the various combinations which produca 
Jie same order, may be seen at a glance. In practice it is unnecessary to de- 
note these multiplicuttDns. The prindple being understood iha proc«9> of 
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multiplying and adding may easily be carried oa in the mind, while the final 
product only is set down. 

2. When the factors contain but two or three figures each, this method 
ts very simple and expeditious. A little practice 'will enable the student to 
apply it with farility when the factors contain six or eight figures each, and 
its application will afibrd an excellent discipline to the mind. It has sometimes 
been used when the factors contain twenty-four figures each; but it is doubt- 
ful whether the attempt to extend it so far, is profitable. 



72. Multiply 54X54. 
74. Multiply 45X92. 
T6. Multiply 1234X125. 
18. Multiply 6521X5312. 



11. Multiply 25X25. 
73. Multiply 81X64. 
75. Multiply 194X144. 
77. Multiply 4825X2352. 

108. By suitable attention, tlie critical student will discover 
various other methods of abbreviating the processes of multipli- 
cation. 

Solve the following examples, contracting the operations when 
p.»acticable. 

99. 12900X14000. 

100. 64172X42432. 

101. 26815678X81. 

102. 85X85. 

103. 256X256. 

104. 322X325. 

105. 5234X2435. 

106. 48743000X637. 

107. 31890420X85672. 

108. 80460000X2763. 

109. 2364793X8485672. 

110. 1256702X999999. 

111. 6840005X91X61. 

112. 45067034X17X51. 

113. 788031245X81X16. 

114. 61800000X23000. 

115. 12563000X4800000. 

116. 91300203X1000000. 

117. 680040000X1000000. 

118. 4000000000X1000000. 



79. 42634X63. 

80. 50035X66. 

81. 72156X1000. 

82. 42000X40000. 

83. 80000X25000. 

84. 2567345X17. 

85. 4300450X19. 

86. 9803404X41. 

87. 6710045X71. 

88. 3456710X18. 

89. 7000541X91. 

90. 4102034X99. 
42304X999. 
50421X9999. 
67243X99999. 
78563X93. 
84054X639. 
52156 X'^SC. 
41907X54486. 



-91. 
92, 
93. 
94. 
95. 
06. 
97, 



98. 26397X24648. 
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SECTION V. 

DIVISION. 

Art. 11 O. Ex. 1. How many barrels of flour, at 8 doilai-a 
per barrel, can you buy for S6 dollars ? 

Analysis. — Since flour is 8 dollars a barrel, it is obvious -jcm 
can buy 1 barrel as often as 8 dollars are contained in 56 dollars ; 
and 8 dolls, are contained in 56 doUs. T times. Ans. "7 barrels. 

Ex. 2. A man wished to divide V2 dollars equally among 9 beg- 
gars : how many dollars would each receive ? 

Solution. — Reasoning as before, each beggar would receive as 
many dollars as 9 is contained times in 72 ; and 9 is contained in 
72, 8 times. Ans. 8 dollars. 

Obs, The learner will at once perceive that the object in the first example, 
IS to find how many tiines one number is contained in another ; ' ernd that the 
object of the second, is to divide a given number into equal parts, but its solu- 
tion consists in finding how many times one number is contained in another, 
and is the same in principle as that of the first. 

111. The Process of finding how many times one number ii 
contained in another, is called Division. 

The munber to be divided, is called the dividend. 

The number by which we divide, is called the divisor. 

The number obtained by division, or the answer to the question, 
is called the quotient. It shows how many times the dirisor ii 
contained in the dividend. Hence, it may be said, 

lis. Division is finding a 'quotient, which multiplied into ih* 
divisor, will produce the dividend. 

Note. — The term quotient is derived firom the Latin word qiMties, which Big- 
nifies Juyw often, or how maiaj times. 

QuBsT. — 111. V^at is division ? What is the number to be divided called ? The nnm* 
ber by which we divide ? What is the number obtained called 1 WUat does the quotle.4 
■bow I 112. WTiat then may division be said to be 1 
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113. The number whicli is sometimfti left after division, is 
called tlie remawder. Thus, when we say 5 is contained in 38, 
7 times, and 3 over, 5 is the divisor, 88 the dividend, 7 the quo- 
tient, and 3 the remainder. 

Ob3. 1. The remainder is of the same denomination as the dividend ; for, it 
is a part of it. 

2. The remainder is always hss than the divisor; for, if it were equaX \a, 
or greater than the divisor, the divisor could be contained otux mote in the 
dividend. 

114. It will be perceived that division is similar in principle 
to subtraction, and may be performed by it. For instance, to find 
how many times 7 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), until the latter is exhausted ; then 
counting these repeated subtractions, we shall have the true quo- 
tient. Thus, 7 from 21 leaves 14 ; 7 from 14 leaves 7 ; and 7 from 
7 leaves 0. Now by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21, 3 times. Hence, 

Division Is sometimes defined to he a short way of performing 
repeated subtractigm of the same number. 

Obs. 1. It will he observed that division is the reverse of multiplication. 
Multiplication is the repeated, addition of the same number ; division is the 
repealed sublraelion of the same number. The product of the one answers to 
the dividend of the other ; but the latter is always given, while the former is 
required. 

2. When the dividend denotes things of one denomination only, the opera • 
tion is called Simple Division. 

SHORT DIVISION. 

Ex. 3. How many hats, at 2 dollars apiece, can be bought for 
4862 dollars? 

Operation. ^® write the divisor on the left of tie divi- 

Kriflor. Divij. dend with a curve line bijtween them; then, 

2)__4862 beginning at the left hand, proceed thus : 2 is 

Q-'iot. 2431 contained in 4, 2 times. Now, since the 4 de- 

QuES7. — 113. What is tlie number called which is sometimes left after division 1 Ois. Of 
what denomination is the remainder? Why"? Is the remainder greater or less than the 
ilvisvirl Why I 114 To what rule is division similar in principle? Ois. Of what il 
iivision the reverse 7 When the dividend denotes things of one. denomination only, what 
Is the operation called 1 
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notes thousands, tlie 2 must be thousands ; we therefore write it 
in thousands' place, under the figure divided. 2 is contained in 
8, 4 times ; and as the 8 is hundreds, the 4 must also be him- 
dreds ; hence 'we write it in hundreds' place, under the figure 
divided. 2 in 6, 3 times ; the 6 being tens, the 3 must also be 
tens, and should be set in tens' place. 2 in 2, once ; and since 
the 2 is unitSj the 1 is a tmit, and must therefore be written in 
units' place. The answer is 2431 hats. 

11 5« WJien the process of dividing is carried on in the mind, 
and the quotient only is set down, as in the last example, the opera- 
tion is called Short Division. 

116. The reason that each quotient figtire is of the same order 
as the figure divided, may be shown in the following manner : 

Having separated the dividend 

Analytic Solution. of the last example into the orders 

4862=4000 + 800 + 60+2 of which it is composed, we per- 

2)4000 + 800 + 60 + 2 ceive that 2 is contained in 4000, 

2000+400 + 30 + 1 2000 times; for 2X2000=4000, 

Again', 2 is co]|Jained in 800, 400 

times; for 2x400=800, &c. Ans. 2431. 

Ex. 4. A man left an estate of 209635 dollars, to be divided 
equally among 4 children : how much did each receive ? 

Since the divisor 4, is not contained in 
Operation.. 2, the first figure of the dividend, we find 

4)209635 how many times it is contained in the first 

Ans. 52408J dolls, two figures. Thus, 4 is contained in 20, 
5 times ; write the 5 under the 0. Again, 
4 is contained in 9, 2 times and 1 over ; set the 2 under the 9. 
Now, as we have 1 thousand over, we prefix it mentally to the 
6 hundreds, making 16 hundreds ; and 4 in 16, 4 times. Write 
the 4 under the 6. But 4 is not contained in 3, the next figure, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the dividend, as if it were a remainder. Then 4 in 
86, 8 times and 3 over ; place the 8 under the 5, and setting the re- 
mainder over the divisor thus f , placeit on the right of the quotient 
Note. — To pref^ means to place before, or at the left hand. 
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117. Wlien the divisor is not contained in any figure of the 
dividend, a cipher must alvrays be placed in the quotient. 

Obs. The reason for placing a cipher in ike quotient, is to preserve the true 
kcal value of each figure of the quotient. (Art. 116.) 

118. In order to render the division complete, it is obvious 
that the whole of the dividend, must be divided. But when there 
is a remainder after dividing the last figure of the dividend, it 
must of necessity be smaller than the divisor, and cannot be di- 
vided by it. (Art. 113. Obs. 2.) We therefore represent the divi- 
sion by placing the remainder over the divisor, and annez it to 
the quotient. (Art. 25.) 

Obs. 1. The learner will observe that in dividing we begin at the left hand, 
Instead of the fight, as in Addition, Subtraction, and Multiplication. The rea- 
son is, because there is frequently a remainder in dividing a higli£T order, 
which must necessarily be united vrith the next lower order, before the division 
can be performed. 

2. The divisor is placed on the left of the dividend, and the quotient under 
it, merely for the sake of convenience. When division is represented by the 
sign -rr, the divisor is placed on the right of the dividend ; and when repre- 
sented in the form (>f a fraction, the divisor is placed under the dividend. 

LONG DIVISION. 

Ex. 5. At 15 dollars apiece, how many cows can be bought 
for 3525 dollars ? 

Having written the divisor on the left of MviMr. Mtw. Ouot. 
the dividend as before, we find that 15 is 15) 3525 (235 

contained in 36, 2 times, and place the 2 on 30 

the right of the dividend, with a curve line 52 

between them. We next multiply the di- 45 

visor by this quotient figure, place the prod- ~V5 

act under the figures divided, and subtract 75 

it therefrom. We now bring down the next 
figure of the dividend, and placing it on the right of the remainder 
5, we perceive that 15 is contained in 52, 3 times. Set the 3 on 
the right of the last quotient figure, midtiply the divisor by it, and 
subtract the product from the figures divided as before. We then 
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bring down the next, which is the last figure of the dividend, t« 
the right of this remainder, and findbg 15 is contained in 75, 
S times, we place the 5 in the quotient, multiply and subtract aa 
before. The answer is 235 cows. 

119. WTten the result of each step in the operation is written 
iowti, as in the last example, the process is called Long DrvisiON. 
Long Division is the same in principle as Short Division. The 
only difference between them is, that in tlie former, the result of 
each step in the operation is written down, while in the latter, 
we carry on the process in the mind, and simply write the qv^tient. 

Obs. 1. When the divisor contains but one figure, the operation by Short 
Division is the most expeditious, and therefore should edways be practiced ; 
but when the divisor contains ttvo or vi&re figures, it will generally be the most 
convenient to use Lo7ig Division. 

3. To prevent mistakes, it is advisable to pKt a dot under each figure of tha 
dividend, when it is brought down. 

3. The French place the divisor on the right of the dividend, and the quo- 
tient below the divisor,* as seen in the follovring example. 

Ex. 6. How many times is 72 contained in 5904 ? 

Operation. 

5904 (72 divisor. The divisor is contained in 590, the 

576 82 quotient, "first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, &c., as before. 

Ex. 7, How many times is 435 contained in 262534 ? 

Operation. Since the divisor is not contained 

435)262534(603fff Ans. in the first three figures of the divi- 

2610 ' * dend, we find how many times it is 

1534 contained in the first four, the few- 

1305 est that wiE contain it, and writ« 

229 rem. the 6 in the quotient ; then multi- 

GnisT.— 115. WHiat is short division t 119. What is long division i What Is the dif 
forence between them ? 

* Elements D'Arithmttlqae, par M. Bonidon. Also, Laciolx's Aiilhmetle, tianslattd ky 
Prbfeuoi Fartar. 
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plying and subtracting as before, tbe remainder is 15. Bringing 
down tlie next figure, we have 153 to be divided by 435. But 
435 is not contained in 153 ; we therefore place a cipher in the 
quotient, and bring down the next figure. Then 435 in 1534, 3 
times. Place the 3 in the quotient, and proceed as before. 

Note. — After the first quotient figure is obtained, for each figwre of the divi- 
dend which is brouglit^down, either a significant figure, or a ciplier, must be put 
in til 3 quotient. (Art. 117.) 

120. From the preceding illustrations and principles we de- 
rive the following 



GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write the divisor 07i the left of the dividend, with a curve line 
between them. Begin at the left hand, divide successively each 
figure of the dividend by the divisor, and place each quotient figurt 
directly under the figure divided. (Arts. 116, 118. Obs. 1, 2.) 

Jf there is a remainder after dividing any figure, prefix it to 
the next figure of the dividend and divide this number as before ; 
and if the divisor is not contained in any figure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of tJie dividend, as if it were a remainder. (Arts. IIY, 118.) 

II. When the divisor contains more than one figure. 
Beginning on the left of the dividend, find how many times the 

divisor is contained in the fewest figures that will contain it, and 
place the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by this figure and 
subtract the product from the figures divided ; to the right of the 
remainder bring down the next figure of the dividend and divide 
this number as before. Proceed in this manner till all the figures 
of the dividend are divided. 

Quest. — 130. How tlo you write the numbers for division 1 When thcxiivisor contains 
but one figure, how proceed ? Why place the divisor on the left oCthe dividend and the 
quotient under the figure divided 1 When there is a remainder after dividing a flgure, 
whal is 10 be done with it 1 When the divisor is not contained in any figure of the dlvi- 
ieod. huw proceed T V/hy 1 Why begin to divide al the left hand I When the divisor 
tratains more than one figure, how proceed > 
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Whenever there is a remainder after dividing the last figurt, 
write it over tJie divisor and annex it to the quotient. (Art. llS.j 

Demonstraliim. — The principle on which the operations in Division depend, 
is thai a pari of the quotient is found, and the product of this part into the 
divisor is talien from the dividend, showing how much of the 4atter remains tc 
DO divided ; then anoilier pari of the quotient is found, and its product into the 
divisor is talien from what remained before. Thus the operation proceeds till 
the lo/iole of the dividend is divided, or till the remaiiider is less than I V divisor. 
(Art. 113. Obs.2.) 

Oe.s. When tlie divisor is large, the pupil will find assistance in determining 
the quotient figure, by finding how manytim.es the first figure of the divisor is 
contained in the first figure, or if necessary, the first Imo figures of the divi- 
dend. This will give pretty .^nearly the right figure. Some alldwance must, 
nowever, be made for carrying" from the product of the other figures of the di- 
visor, to the product of the first into the quotient figure. 

121. Proof. — Multiply the divisor by the quotient, to. the 
product add the remainder, and if the sum is equal to the dividend, 
the work is right. 

Oes. Since the quotient shows how many times the divisor is contained in 
the dividend, (Art. Ill,) it follows, that if the divisor is repeated asmany timci 
as there are units in the quotient, it must produce the dividend. 

Ex. 8. Divide 256329 by 72.3. 

Operation. Proof. 

'723)256329(354-?lf Ans. 123 divisor. 

2169 354 quotient, 

3942 2892 

3615 3615 

3279 2169 

289^ 387 rem. 

~387 rem. 266329 di-s^idend. 

123. Second Method. — Subtract the remainder, if any, from 
tte dividend, divide the dividend thus diminished, by the quotient ; 
and if the result is equal to the given divisor, the work is right. 

ftuEsT. — When there is a remainder after dividing the last figure of the dividend, what 
must be done with it ? 121. How is divisioa proved t Obs. How does it appear that the 
l^oduct of the divisor and quotient wiil be equal to the dividend. If the work is right 1 
Cm division be proved by any other methods T 
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123. Third Method. — First cast the 9s out of the divisor 

Bud quotient, and multiply the remainders together ; to the prod- 
uct add the remainder, if any,' after division ; cast the 9s out of 
this sum, and set down the excess ; finally cast the 9s out of the 
dividend, and if the excess is the same as that obtained from the 
divisor and quotient, the work may be considered right. 

Nate. — Since the divisor and quotient answer to the multiplier and multipli- 
cand, and the dividend to the product, it is evident that the principle of casting 
out the 9s will apply to the proof of division, as well as that of multiplication. 
(Art. 90.) ^ 

124. Fourth, Metho^. — Add the remainder and the respective products of 
the divisor into each quotient figure together, and if the sum, is equal to the 

iividend, the work is right. 

Note. — ^This mode of proof depends upon the principle that the whole of a 
fuantity is equal to the sum of all its parts. (Ax. 11.) 

125. I^fth Method. — First cast the lis out of the divisor and quotient, and 
multiply the remainders together; to the product add the remainder, if any, 
after division, and casting the lis out of this sum, set down the excess; 
finally, cast the lis out of the dividend, and if the excess is the sairu as that 
obtained fcoyi the divisor and quotient, the work is right. (Art. 93. Note 2.) 

• EXAMPLES rOR PRACTICE. 

127. Ex. 1. A farmer raised 2970 bushels of wheat on 66 
acres of land : how many bushels' did he raise per acre ? 

2. A garrison consumed 8925 barrels of flour in 105 days : 
how much was that per day ? 

3. The President of the United States receives a salary of 25000 
dollars a year : how much is that per day ? 

4. A drover paid 2685 dollars for 895 head of cattle : how 
much did he pay per head ? 

5. If a man's expenses are 3560 dollars a year, how much are 
they psr week ? 

6. If the annual expenses of the government are 27 millions 
of dollars, how much Vrill they be per day ? 

7. How long win it take a. ship to sail from New York to 
Liverpool, allowing the distance to be 3000 miles, and the ship 
to sail 144 nules per day ? 

8. Sailing at the same rate, how long would it take the same 
ehip to sail round the globe, a distance of 25000 miles ? 
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10. 4T839-^42. 25. 1203033-7-327. 

11. '76043H-52. 26. 1912500-^425. 

12. 93840-;-63. 27. 5184673-^102. 
IS. 421645-^74. 28. 301140-^478. ■ 

14. 325000-^85. 29. 8893810^37846. 

15. 400000-^96. 30. 9302688-M4356. 

16. 999999-H47. 31. 9749320-7-365.- 

17. 3524l7-^29. 32. 3228242^5734. 

18. 47981-^251. 33. 75843639426-f-8693. 

19. 423405-^485. 34. 65358547823-^-2789. ' 

20. 16512-f-344. 35. 102030405060-M23456. 

21. 304916-^6274. 36. 908070605040-=-654321. 

22. 12689-7-145. 37. lOOOOOOOOOOOOOOO-r-lll. 

23. 145260-M345. 38. lOOOOOOOOOOOOOOO-Mlll. 

24. 147735-r3283. 39. lOOOOOOOOOOOOOOO-Mllll, 

CONTRACTIONS IN DIVISION. 
128> The operations in division, as well as those in miiltipli» 
cation, may often he shortened hy a careful attention tc the applj- 
cation of the preceding principles. 

Case 1. — When the divisor is a composite number. 

Ex. 1. A man divided 837 dollars equally among 27 persons, 
■who belonged to 3 families, ~ each family containing 9 persons : 
how many dollars did each person receive ? 

Analysis. — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained times in 
837. But as 27 (the number of persons), is a composite number 
whose factoi-* are 3 (the number of famiUes), and 9 (the number 
of persons in each family), it is obvious we may first find how 
many dollars each family received, and then how many each pei^ 
son received. 

Operation. If 3 families received 837 

8)837 whole sum divided. dollars, 1 family must have 

9)279 portion of each Fam. received as many dollars, aa 

Ans. 31 " " " person. 8 is contained times in 837 J 

and 3 b 837, S79 times. That is, each famUy received 279 dollars. 
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Again, if persons, (the number in each family,) received 2lQ dol- 
lars, 1 person must have received as many dollars, as 9 is con- 
tained times in 279 ; and 9 in 279, 31 times. Ans. 31 dollars. 
Peoof.— 31X27=837, the same as the dividend. Hence, 

1 39. To divide by a composite number. 

1. Divide tlie dividend hy one of the factors of the divisor, thesn 
divide tlte quotient thus obtained hy another factor ; and so on till 
all the factors are employed. The last quotient will he the answer. 

II. To find the tme remainder. 

If the divisor is resolved into hut two factors, multiply the last 
remainder hy the first divisor, to the product add the first remain- 
der, if any, and the result will he the true remainder. 

When more than two factors are employed, multiply each re- 
mainder hy all the preceding divisors, to the sum of their prod- 
licts, add the first remainder, and the result will he the true re- 
mainder.- 

Obs. I. The true remainder may also be found by- multiplying the quotleiit 
by the divisor, and subtracting the product from the dividend. 

3. This contraction is exactly the reverse of that in multiplication. (Art. 97.) 
The result will evidently be the same, in whatever order the factors £ire taken. 

2. X man bought a quantity of clover seed amounting to, 507 
pints, which he wished to divide into parcels' containing 64 pints 
each : how many parcels can he ntake ? 

Note. — Since 64=2x8X4, we divide by the factors respectively. 



peraiion. 
2)507 






8)253—1 rem. 


. 


= 1 pt. 


4)31 — 5 rem. 


Now 5X2 


= 10 ptS. 


7 — 3 rem. 


and 3X8X2 


= 48 pts. 



Ans. 7 parcels, and 59 pts. over. 59 pts. True Bern. 

DemtmstraMaii,—!. Dividing 507 the number of pints, by 2, gives 253 for tlie 
tuotlent, or distributes the seed into 253 equal parcels, leaving 1 pint over. 
Now the units of this quotient are evidently of a different value from those of 
the given dividend; for ^jce there are but JuOf as many parcels as at fint, it 

On«ST.— 129. Ho* proeeed v/hm the divisor ta » eomposlte number 1 How flad tta 
Vue Mpalader 1 - ' 
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is plain that each parcel must contain 2 pints, or I quart; that is, every uim 
of the first quotient contains 2 of the units of the given dividend ; conscqxicntly; 
every unit of it that remains will contain the same ; (Art. 113. Obs. 2 ;) there- 
fore this remainder must be multiplied by 2, in order to find the units of the 
given dividend which it contains. 

2. Dividing the quotient 253 parcels, by 8, will listribute them into 31 other 
equal parcels, each of which will evidently contain 8 times the quantity oftha 
preceding, viz : 8 times 1 quart =8 quarts, or 1 peck; that is, every unit of tha 
second quotient contains 8 of the units in the first quotient, or 8 times 2 of the 
units in the given dividend ; therefore what remains of it, must be muItipUed 
by 8x2, or 16, to find the units of the given dividend which it contains. 

3. In like manner, it may be shown, that dividing by each successive facttrr 
reduces each quotient to a class of units of a higher value than the preced- 
ing ; that every unit which remains of any quotient, is of the same value as 
that quotient, and must therefore be multiplied by all the preceding divisors, m 
order to find the units of the given diN'idend which it contains. 

4. Finally, the seversd remainders being reduced to the same units as those 
of the given dividend according to the rule, their sum must evidently be the 
ir-we remainder. (Ai. 11.) 

3. How many acres of land, at 35 dollars an acre, can you buy 
for 4650 dollars ? 

4. Divide 16128 by 24. 5. Divide 25T60 by 56. 
6. Divide 17220 by 84. 7. Divide 91080 by 72. 

Case II. — When the divisor is 1 with ciphers annexed to it. 

130. It has been shown that annexing a cipher to a number 
increases its value ten times, or multiplies it by 10. (Art. 98.) 
Reversing this process ; that is, removing a cipher from the right 
hand of a number, -will evidently diminish its value ten times, or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. Thus, 
annexing a cipher to 15, it becomes 150, which is the same a.=i 
15X10. On the other hand, removing the cipher from 150, it 
becomes 15, which is the same as 150-rlO. 

In the same manner it may be shown, that removing tioo ciphers 
from the right of a number, divides it by 100 ; removing three, di- 
vides it by 1000 ; removing /owr, divides it by 10000, &c. Hence, 

UcxBT.— 130. Whal is the effect of annexing a eipher to a nomber ? TVhat is the efkm 
if Rnoving a cipher froiq the right of a number 7 How does this appear 1 
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131. To divide by 10, 100, 1000, &c. 

Cvt off as many figures from tJie right hand' of the dividend as 
tJiere are Hpliers in the divisor. Tlie remaining figures of the div- 
idend will be the quotient, and tliose cut off the remainder. 

8. In one dime there are 10 ce^ts : how many dimes are there 
in 200 cents ? In 340 cents ? In 560 cents ? 

0. In one dollar there are 100 cents : how many dollars are 
there in 65000 cents ? In 705000 cents? In 4320000 cents? 

10. Divide 26750000 by 100000. 

11. Divide 141360791 by 1000000. 

12. Divide 582367180309 by 100000000. 

Case III. — Wlien tlie divisor has ciphers on the right hand. 

13.- How many hogsheads of molasses, at 30 dollars apiece, 
can you buy for 9643 dollars ? 

Oes. The divisor 30, is a composite number, the/actors of which are 3 and 
10. (Arts. 95, 90.) We mw, therefore, divide first by one factor and the 
quotient thence ariising bytne other. (Art. 129.) Now cutting^ofT the right 
hand figure of the dividend, divides it by ten; (Art. 131 ;) consequently divid- 
ing the remaining figures of the dividend by 3, the other factor of the divisor, 
will give the quotient. 

Operation. We first cut off the cipher on the right 

3|0)964|3 of the divisor, and also cut qfif the right 

321 i^ Ans. hand figure of the dividend ; then divid- 
ing 964 by 3, we have 1 remainder. 
Now as the 3 cut off, is part of the remainder, we therefore 
annex it to the 1. Ans. 321-^ hogsheads. Hence, 

132. When there are ciphers on the right hand of the divisor. 
Cut off the ciphers, also cut off as many figures from the right 

s/ the dividend. TImi divide tlie other figures of the dividend by 
(he remaining figures of the divisor, and annex the figures cut off 
from, the dividend to the remainder. ' • 

14. How many buggies, at 70 dollars apiece, can you buy for 
VSSO dollars ? 

QrEsT.— m. How procead when 'he divisor Is 10, 100, 10U0,&e.T 132. When there ar« 
dptiers on the right hand of the divisor, how proceed 1 What Is to be done with flguiu 
Mi off from the dividend ! 
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15. How many barrels will it take to pack 36800 pounds of 
pork, allowing 200 pounds to a barrel ? 

16. Divide 3360000 by 17000. 

133. Operations in Long Division may be shortened by sub- 
tracting the product of the regpective figiires in the divisor into 
each quotient figure as we proceed in the operation, setting down 
the remainders only. This is called the Italian Method. 

17. How many times is 21 contained in 4998 ? 
Operation. 

21)4998(238 Thia.method, it will be seen, requires a much 
79 smaller niunber of figures than the ordinary 

168 process. 

18. Divide 1188 by 33. 19. Divide 2516 by 37. 
20. Divide 3128 by 86. 21. Divide 7125 by 95. 

22. A merchant laid out 873 dollars in ilour, at 5 dollars a 
barrel : how many barrels did- he get ? 

Operation. We first double the dividend, and then di- 

873 vide the product by 10, which is done by 

2 cutting off the right hand figure. (Art. 131.) 

1|0)174|6 But since we multiplied the dividend by 2, it 

174 ■§• Ans. is plain that the 6 cut off, is 2 times too large 

for tlie remainder ; we therefoi-e divide it by 

2, and we have 3 for the true remaii;ider. Hence, 

134* When the divisor is 5. 

Multiply the dividend by 2, and divide the product Try 10. 
(Art. 131.) 

Note. — 1. When the figure cut off is a significant figure, it must be divided 
by 2 for the irwe remainder. 

3. This contrtiction depends upon the principle that any given divisor is 
contained in any given dividend, just as many times as twice that divisor ii 
contained in twice tliat dividend, lliree times that divisor in three times that divi- 
dend, &c. For a further illustration of this principle see General Principlci 
m Division. 

23. Divide 6035 by 5. 24. Divide 8450 by 5. 
26. Divide 38561 by 5. 26. Divide ^3270 by fi. 
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135. When tlic divisor is 15, 35, 45, or 65. 

DovMe the dividend, and divide the product hy 30, 70, 90, or 
110, as the case may be. (Art. 132.) 

Nble. — This methoJ is simply doubling both the divisor and dividend. We 
emst therefore divide the remainder, if any, by 3, for the true remainder. 

27. Divide 1256 by 15. 28. Divide 2673 by 35. 

29. Divide 3507 by 45. 30. Divide 7853 by 55. 

1 36. When tHe divisor is 25. . 

Multiply the dividend by 4, and divide the jiroduet by 100. 
(Art. 131.) 

Note. — This is obviously the same as multiplying both the dividend and divi- 
sor by 4. (Art. 134. Note 3.) Hence, we must divide the remainder, if any 
thus found, by 4, for the h'ue remainder. 

31. Divide 2350 by 25. 32. Divide 4860 by 25. 

33. Divide 42340 by 25. 34. Divide 94880 by 25. 

137. To divide by 125. 

Multiply tlie dividend by 8, and divide the product by 1000. 
(Art. 131.) 

Note. — This contraction is multiplying both the dividend and divisor by 8, 
?'or the true remainder, therefore, we must divide the remainder, if any, by 8, 

35. Divide 8375 by 125. 36. Divide 25426 by 125. 

138. To diride by 75, 175, 225, or 275. 

Multiply the dividend by 4, and divide t/te product by 300, 700, 
j»00, or 1100, as tfie case may Tie. (Art. 132.) 
Note. — For the trim remainder, divide the remainder, if any thus found, by 4. 
37. Divide 1125 by 75. 38. Divide 2876 by 17S. 

39. Divide 3825 by 225. 40. Divide 8250 by 275. 

139. The preceding are among the most frequent and useful 
modes of contracting operations in division. Various otiier 
methods might be added, but they will naturally suggest them- 
selves to the inventive student, as opportunities occur for their 
application. 

41. How long Would itj;ake a vessel sailing 100 miles per day 
to circumnavigate the earth, whose okcumference is 25000 miles ? 
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42. The distance of the Earth from the Sun is 95,000,000 of 
miles ; Imw long would it take a balloon going at the rate of 
100,000 miles a 3'ear, to reacli the sun "? 

43. The dubts of the several States of the Union, in 1840,' 
amounted to 171,000,000 of dollars, and the number of bhabi- 
tants was 17,000,000 : how much must each individual have been 
taxed to pay the debt ? 

44. The national debt of Holland is 800,000,000 of dollars, 
and the number of inhabitants 2,800,000 : what is the amount 
of indebtedness of each individual ? 

45. The national debt of Spain is 467,000,000 of dollars, and 
the number of inhabitants 11,900,000: what is the amount of 
indebtedness of each individual ? 

40. The national debt of Russia is 150,000,000 of dollars, and 
the number of inhabitants 51,100,000 : what is the amount of 
indebtedness of each individual ? 

47. The national debt of Austria is 380,000,000 of dollars, 
and the number of inhabitants 04,100,000 : what is the amount 
of indebtedness of each individual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitants 33,300,000: what is the amount 
of indebtedness of each individual ? 

49. The national debt of Great Britain is 5,550,000,000 of 
dollars, and the number of inhabitants 25,300,000 : what is ths 
amoimt of indebtedness of each individual ? 

50. Divide 4G7000000000 by 25000000000. 



51. 


508240-^42. 


02. 


462156-^75. 


52. 


785372-rC3. 


63. 


3502189^225. 


53. 


89073CH-72. 


04. 


68572G-f-32000 


64. 


07234508-1-5. 


65. 


723564-H175. 


55. 


34250720^15. 


60. 


892505-^225, 


50. 


423G7581-H45. 


07. 


456212-^275. 


57. 


lC'(;53U72-h35. 


68. 


92.5073^125. 


58. 


325(i.lS5-h55. 


00. 


703421-^175. 


.59. 


4.0072400-^25. 


70. 


870240-:-275. 


eo. 


6245034^45. 


71. 


j?825600-|- 80000. 


61. 


8245623H-125. 


72. 


92004578-7-100000, 
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GENERAL PRINCIPLES IN DIVISION. 

140. From the nature of division, it is evident, that the 
value of the quotient depends both on the divisor and the divU 
dend. 

141. If a "given divisor is contained in a given diridend a 
certain number of times, the same divisor -will obviously be con- 
tained, 

In double that dividend, twice as many times. 

in three times that dividend, thrice as many times, &c. Hence, 

ff the divisor remains the same, rrmltiplying the dividend hy any 
number, is in effect miultiplying the quotient hy tliat number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 is 
contained 4 times ; (i. e. twice 2 times ;) in 3 times 12 or 36, 6 
is contained 6 times ; (i. e. thrice 2 times ;) &c. 

142. Again, if a given divisor is contained in a given divi- 
dend a certaiu number of times, the same divisor is contained, 

In Jialf that dividend, half as many times ; 

In a third of that dividend, a third as many times, &o. Hence, 

If the divisor remains the_ same, dividing the dividend by any 
number, is in effect dividing the quotient by that number. 

Thus, 8 is contained in 48< 6 times ; in 48-i-2 or 24, (half of 
48,) 8 is contained 3 times; (i. e. half of 6 times ;) in 48-7-3 or 
16, (a third of 48,) 8 is contained 2 times ; (i. e. a third of 6 
times ;) &o. 

143. If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend. 

Twice that divisor is contained only Jialf as many times ; 
Three times that divisor, a third as many times, &c. Hence, 
■Jf tlie dividend remains the same, multiplyiny the divisor by any 
number, is in effect dividing the quotient by that number. 
Thus, 4 is contamed in 24, 6 times ; 2 times 4 or 8 is con- 

UtJEsT. — 140. Upon what does the value of the quotient depend 7 141. If the divisor re- 
mains the same, what effect has it on the quotient to multiply the dividend 1 142. What 
is tlie effect of dividing the dividend by any piven number 1 143. If the dividend remain* 
lbs same, *hat is tho effect of multiplying the divisor by any givea numbei 1 
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tabled in 24, S times ; (i. e. balf of 6 times ;) 3 times 4 or 12 k, 
contained in 24, 2 times ; (i. e. a third of 6 times ;) &c. 

144. If a given divisor is contained in a given dividend a 
certain number of times, tlien, in the same dividend. 

Half that divisor is contained tmce as many times ; 

A third of that divisor, three times as many times, &c. Hence^ 

if the dividend remains the same, dividing the divisor by any 
number, is in effect multiplying the quotient hy that number. 

Thus, 6 is contained in 36, 6 times ; 6-^2 or 3, (half of 6,) is 
contained in 36, 12 times ;-(i. e. twi»» 6 times;) 6-r3 or 2, (a 
thkd of 6,) is contained in 36, 18 times ; (i. e. thrice 6 times ;) &^i. 

145* From the preceding articles, it is evident that any given 
^ivispr is contained in any given dividend, just as many times as 
twice that divisor is contained in tviice that dividend ; three timet 
that divisor in three times that dividend, &c. 

Conversely, any given divisor is contained in any given dividend 
just as many times, as luzlf that divisor is contained in half thai 
dividend ; a third of that divisor, in a third of that dividend, &e. 
Hence, 

146. If tJie divisor and dividend are both multiplied, or both 
divided by flte same number, the quotient will not be altered. 

Thus, 6 is contained in 1 2, 2 times ; 

2 times 6 is contained in 2 times 1 2, 2 times ; 

3 times 6 is contained in 3 times 12, 2 times, &e. 
Again, 12 is contained in 48, 4 times ; 

12-=-2 is contained in 48-=-2, 4 times ; 
12-;-3 is contained in 48-r3, 4 times, &c. 

1 47 . If the sum of two or more numbers is divided by any 
number, the quotient will be equal to the sum of the quotienta 
which will arise Trom dividing the given numbers separately. 

Thus, the sum of 12+18=30 ; and.30-^6=5. 
■Now, 12-;-6=2; and 18-^6=:3 ; but the sum of 2+3=5. 

Again, the sum of 32 + 21 + 40=96 ; and 96^-8=12. 
Now, 32H-8=:4; 24-^8 = 3; and40-^8 = ^; but 4 + 3+5 = 12. 

acBST.— 144. What cf dividing the divisor 1 146. What is the effect upon the qnoUeal 
tf the dlTlsoi and dividand are both multiplied, or both divided by the same numtiei 1 
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CANCELATION* 

1 48. We have seen that division is finding a quotient, which, 
multiplied into the divisor, will produce the dividend. (Art. 112.) 
If, therefore, the dividend is resolved into two such factore that 
one of them is the divisor, the other factor will, of course, be the 
quotient. Suppose, for example, 42 is to he divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being the divisor, 
the other must be the quotient. Therefore, 

Canceling a factor of any nvviber, divides the number hy that 
factor. Hence, 

1 49. When the dividend is the product of two factors, one 
of which is the same as the divisor. 

Cancel the factor common to the dividend and divisor ; the 
otlwr factor of 'the dividend will he the answer. (Ax. 9.) 
Note. — The term cancel, signifies to erase at reject. 

1. Divide the product of 34 into 28 by 34. 

Common, Method. By Cancelation. 

34 $fi)$4x28 

. 28 28 Jns. 

272 

68 Canceling the factor 34, which is com- 

34)952(28 Ans-. mon both to the divisor and dividend, we 

68 - have 28 for the quotient, the same as be- 

272 fore. 

272 

150. The method of contracting arithmetical operations, hy 
rejecting equal factors, is called Cancelation. 

Obs. It apiilies with great admntage to that class of examples and problems, 
which involve both multiplication and division ; that is, which require the jrro- 
liwot of two or more numbers to be divided hy anothernuinber,ot by the product 
cf two or more numbers. 

2. Divide 70X45 by 76. 8. Divide 63X81 by 81. 
4, Divide 65X82 by 82. 5. Di\dde 95X73 by 95. 

6. Divide the product of 45 times 84 by 9. 

, , — ' I H 

* Birk'i Atithmetical CoUectioui London, 1764 
4* 
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Analysis. — The factor 45=5X9; hence the dividend is com 
posed of the factors 84X5X9- We may therefore cancel 9 
which is common both to the divisor and dividend, and 84 X 5» 
the other factors of the dividend, will be the answer required. 

Operation. Proof. 

)84X5X0 ' 84X5X9 = 3'780 

420 Ans. And 3780-^9=420. 

1. Divide the product of 45X6X3 bj 18X5. 

Operation. Proof. 

i$X5 )45X^X$ 45X0X3 = 810; and 18X5 = 90 

9 Ans. ■ Now, 810-^90=9 

I\'t>le. — We cancel the factors 6 and 3 in the diviJond and 18 in the di'n. 
sor; for(Vx3 = 18. Canceling the same or equal factors in the divisor anj 
dividend, is dividing them both by the same number, and therefore does not 
affect the quotient. (Arts. 14B, 148.) Hence, 

151. AVlien the di\'isor and dividend have common factors. 

Cancel the factors common to both ; then divide tfte product of 
those remaining in tlie divklend hy tlie product of those remaining 
in ilie divisor. 

8. Divide 15X7x12 by 5X3x7X2. 

9. Divide 27X3X4X7 by 9X12X6. 

10. Divide 75X15X-4 by '25X3X6x4X5. 

Note. — The further iki-dupmcnl ami applicalimt, of the principles of Cancela- 
tion, may be seen in reduction of compound fractions to simple ones; in multi- 
plication and division of fractions ; in siiuple and compound proportion, &c. 

1 5 1 . a. The four preceding rules, \\z : Addition, Subtraction, 
IITuIliplicalion, and Division., are usually called the FiNDAjrENTAL 
PiULES of Arithmetic^ because they are the foundation or basis of 
all aritlimetical calculations. 

Obs. E\3ry change that c:\n be made upon the value of .-x number, masi 
Rcccssarily either increase or diminish it. Hence, the fundaniontid oprrntions 
in arilhinetic are, strii-tly speaking, but two, nil rlilimi and snblrndi<m ; thai is, 
increase and decrease. Multipliurtion, we have seen, is an abbreviated form 
of addition; division of subtraction (Arts. 80, 114.) 



Guest.— 151. o. Name the fUndamenlal rales of ArlUuaetle. Why are these rules collet 
fimdamental) 
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APPLICATIONS OF THE FUNDAMENTAL RULES. 

1 5S. When the sum of two numbers and one of the number* 

are given, to lind the other number. 

From tlie given sum, subtract the given number, and the remainder 
tBill be l\e other number. 

Ex. 1. The sum of two numbers is 87, one of which is 25 : 
what is the other"*number ? 

Solution. — 87 — 25=fi2, the other number. (Art. 72.) 

Proof. — 62-|-25=87, the given sum. (Ax. 11.) 

2. A and B together own 350 acres of land, 95 of which be= 
long to A : how many does B own ? 

3. Two merchants bought 1785 bushels of barley together, one 
of them took 860 bushels : how many bushels did the other have? 

1 53* When the difference and the greater of two numbers art* 

given, to find the less. 

Siibtract the difference from the greater, and the remainder will 
be tlie less number. 

4. The greater of two numbers is 72, and the difference be- 
tween them is 28 : what is, the less mmiber ? 

Solution. — 72 — 28=44, the less number. (Art. 72.) 

Proof. — 44+28=72, the gi-eater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise he gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did he give for the horse ? 

6. A traveler met two droves of sheep ; the first contained 
1250, which was 125 more than the second had: how many 
sheep were there in the second drove ? 

154. When the difference and the less of two numbers are 
given, to .find the greater.. 

Quest. — 153. When the sum of two nambers and one of them are given, how Is the other 
fbnnd ? 153. Wlien the difference and the greater of two numbers are given, how la th* 
less found 1 154. When the difference «nd the less of two numhera uc giTn, how li tte 
peater found 1 
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Add the difference and tlw less number together, and the sum wiU 
he the greater number. (Art. YS. Obs.) 

I. The difference between two numbers is 12, and the less 
number is 45 :. what is the greater number 1 

Solution. — 45+12=5'7, the greater number. 

Proof. — 57 — 45=12, the given difference. (Art. '72.) 

8. A is worth 1890 dollars, and B is worth 350 dollars more 
than A : how much is B worth ? 

0. A man's expenses are 2561 dollars a year, and his income 
exceeds his expenses 875 dollars : how much is his income? 

1 5 5« When the sum and difference of two numbers are given, 
to find the two numbers. 

From the sum subtract the difference, divide the remainder by 2, 
■and tlw quotient will be the smaller number.. 

To the smaller number thus found, add the given difference, and 
the sum will be the larjjer number. 

10. Tlie sum of two numbers is 48, and theii: difference is 18 : 
what are the numbers ? 

Solution. — i8 — 18=30, and 30-^-2=16, the smaller number. 
And 15 + 18=33, the greater number. 

Pkoof. — 33+15=48, the given sum. (Ax. 11.) 

II, The sum of the ages of two men is 173 years, and the 
difference between them is 15 years ; what are their ages ? 

12. A man bought a. span of horses -and a carriage for 856 
dollars ; the carriage was worth 165 dollars more than the horses ; 
what was the price of each ? 

156. When the product of two numbers and one of the 

numbers are given, to find the other number. 

Divide the given product by the given number, and the quotient 
will be the number required. (Art. 91.) 



aoKsT.— J55. Whea tic sum and difierence of two numbers are given, how are the 
Bumbera. found 1 156. When the product of two numbers and one of them are idmii ham 
!» the other found? ••'-o, uuw 
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13. The product of two numbers is 144, and one of the num- 
bers is 8 : what is the other number ? 

Solution. — 144-^8=^18, the required number. (Art. 120.) 

Proof.— 18X8=144, the given product. (Art. 88.) 

14. The product of A and B's ages is 3250 years, and B's age 
is 50 years : what is the age of A ? 

15. The product of the length of a field multiplied by its 
breadth is 15925 rods, and its breadth is 91 rods : what is its 
length ? 

157. When the divisor and quotient are given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the product 
will be the dividend. (Art. 121.) 

16. If a certain divisor is 12, and the quotient is 30, what is 
the dividend ? 

Solution. — 30X12=360, the dividend required. 

Pboof. — 360-^12=30, the given quotient. (Art. 120.) 

17. If the quotient is 275 and the divisor 683, what must be 
the dividend ? 

18. If the divisor is 1031 aiid the quotient 1002, what must 
be the dividend*? 

158. When the dividend and quotient are given, to find the 



Divide the given dividend hy the given quotient, and the quotient 
thus obtained will be the number required. (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what is 
the divisor ? 

Solution. — 864-7-12=72, the divisor required. (Art. 120.) 
PnpOF. — 72X12=864, the given dividend. (Art. 121.) 

20. A gentleman handed a purse containing 1162 shillings, to 

. Qi/EBT. — 157 When the divisor and quotient are given, how is the dirldend* found 1 
358. WbcB tlM dividnd and qnotieirt are given, li«w la tb« dlviaor found 1 



88 PROPEETiES [Sect. .V 

a company of beggars, whicli was sufficient to give them 24 shil- 
lings apiece : how many beggars were there ? 

21. A farmer having 2500 sheep, divided them into flocks of 
125 each : how many flocks did they make ? 

159. When the product of three numbers and two of the 
nimibers are given, to find the other number. 

Divide the given product hy tJie product of the two given num- 
hers, and the quotient will be the otlier number. 

22. There are three numbers whose product is 288 ; one of 
them is 8, and another 9 : it is required to find the other number. 

Solution. — 9X8=72 ; and 288-f-72=4, the number required. 

Proof. — 9X8X4=288, the given product. 

23. The product of three persons' ages is 14880 years ; the 
age of the oldest is 31 years, and that of the second is 24 years : 
what is the age of the youngest ? 

24. If a garrison of "75 men have 18750 pounds of meaft, 
how long will it last them, allowing 25 pounds to each man per 
month ? 

25. The sum of two nvimbers is 3471, and the less is 1629: 
what is the greater ? 

26. The sum of two numbers is 4136, and the greater is 3074 : 
what is the less ? 

27. The difference between two numbers is 128, and the greater 
is 760 : what is the less ? 

28. The diSierence between two numbers is 340, and the less 
is 634 : what is the greater ? 

29. The sum of two numbers is 12640, and their difference ia 
1608 : what are the numbtrs ? ' 

30. The sum of two numbers is 25264, and their difference 
IS 736 : what are the numbers ? " ■ 

31. The sum of two numbers is 42126, and their difference is 
l76 : what are the numbers ? 

32. The product of two numbers is 246018, and one of then 
w 313 : what i« the other number ? 
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SECT-ION VI. 

PROPERTIES OF NUMBERS.* 

Akt. 160. The progress as vrell as the pleasure of the student 
in Arithmetic, depends veiy much upon the accuracy of his knowl- 
tdge of the terms, which are employed in mathematical reasoning. 
Particular pains should therefore be taken to imderstand their- 
tme import. 

Dep. 1. An integer signifies a whole number. (Art. 28.. Obs. 2.)- 

2. Whole numbers or integers are divided into prime and com 
posite numbers. 

3. A composite number, we have seen, is one which may be 
produced by multiplying two or more numbers together ; as, 4, 
10, 15. (Art. 95.) 

4. A prime number is one which cannot be produced by multi- 
plying any two or more numbers together ; or which cannot be 
exactly divided by any whole number, except a unit and itself^ 
Thus, 1, 2, 3, 5, 7, 11, 13, &c., are prime numbers. 

Obs. 1. One number is said to be prime to anot/ier, when a unit is the only 
number by which both can be divided without a remainder. 

2. The learner must be careful not to confound numbers which are prime 
b each ol/ier with prime numbers ; for numbers that are prime to each other, 
may themselves be composite numbers. Thus 4 and 9 are prime to each 
other, while they are composite numbers. 

3. The number of prime numbers is unlimited. For those under 3413, 
see Table, page 94. 

5. An even number is one which can be divided by 2 without 
% remainder; as, 4, 6, 8, 10., 

.Qdbst. — IfiO. Upon what does the progress and pleasure of the student in Arllhinetja 
very n'.'ich depend 1 What is an integer"? What is a composite nnniher 1 What is a 
prime niiinljerl Are prime nujniiers/diviilble by other numliers"? Obs. When Is one 
number said t.T be prime to another ? How many prime numbers are there f What Is an 
Bveu numVier 1 An odd number ? Olts. Ate even numbers prime or composite ? What 
Is truf of odd numbers in this respect? 

* Barlow nn the Theory of Numbers ; also, Bonnyoastle's Aiithawtlo 
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6. An odd number is one which cannot be di\ided by 2 with- 
out a remainder ; as, 1, 3, 5, 7, 9, 15. 

Obs. All even numbers except 3, are composile numbers ; an odd number it 
sometimes a composite, and sometimes a prime number. 

1. One number is a measure of another, when the former is 
contained in the latter, any number of times without a remainder. 
Thus, 3 is a measure of 15 ; T is a measure of 28, &c. 

8. One number is a multiple of another, when the former can 
be divided by the latter without a remainder. Thus, 6 is a mul- 
tiple of 3 ; .20 is a multiple of 5, &c. 

Obs. a midliple is therefore a composite number, and the number thus coi* 
tained in it, is always one of its factors. 

9. The aliquot parts of a number, are the parts by which i< 
can be measured or divided without a remainder. Thus, 5 and 1 
are the aliquot parts of 35. 

10. The reciprocal of a number is the quotient arising from 
dividing a unit by that number. Thus, the reciprocal of 2 is -J ; 
the reciprocal of 3 is -J- ; that of |- is f , &c. 

11. The difference between a given number and 10, 100, 1000, 
&c., that is, between the given number and- the next higher order, 
is called the Arithmetical Complement of that number. Thus, 
3 is the complement of 7 ; 15 is the complement of .85. . 

Obs. The arithmetical complement of a number consisting of one Integra, 
figure, either with or without decimals, is found by s^ibtracling the numbej 
from 10. If there are two integral figures, they are subtracted from 100 , if 
three, from 1000, &c. 

12. A perfect number is one which is equal to the sum of till 
its aliquot parts. Thus, 6=1+2+3, the sum of its aHquot parts, 
and is a perfect- number. 

Obs. 1. All the numbers known, to which this property really belongs, an 
the following: 6; 28; 496; 8128; 33,550,536; 8,589,869,056; 137,438,691,328- 
and 2,305,843,008,139,952,128.* 

2. All perfect numbers terminate with 6, or 28. 

Gd«st.— Wlien is one number a measure of another 1 What is a multiple 7 What kit 
tllquot parts % What is the reciprocal of a number? 

* HuttDB'g Mathtmattcol Reoteatlon*. 
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1 6 1 • By the term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable from 
them. Some of the ir Jre prominent are the following r 

1. The sum of any two or more even numbers, is an even number. 

2. The difference of any two even numbers, is an even number. 

3. The sum or difference of two odd numbers, is even ; but the 
sm.'. of three odd numbers, is odd. 

4. The sum of any even number of odd numbers, is even ; but 
the sum of ajiy odd number of odd numbers, is odd. 

5. The sum, or difference, of an even and an odd number, is an 
odd number. 

6. The product of an even and an odd number, or of two' even 
numbers, is even. 

"7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one of 
them be even. 

9. An odd number cannot be divided by an even mmiber with- 
out a remainder. 

10. The product of any two or more odd nimibers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the Jmlf of it. 

12. If an even number be divisible by an odd number, it will 
also be divisible by double that number. 

1.3. Any number that measures two others, must likewise 
measure their sum, their difference, and their product: , 

14. A number that measures another, must also measure its 
multiple, or its product, by any whale number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder, as the sum of its figures or 
digits divided by 9. 

I/emonslraium. — Take any number, as 6357 f now separating it into its seve- 
talparts, it, becomes G000-f-300+5O-f-7. But 6000=0xi00O=(;x(O9P+l) 
=6X999 "i-O. In like manner 300==3x99-[-3, and 50--=5x9+5. Hence 
1357=6x999+3x9945X9+6+3+5+7; and 6357-^9=(6x999-L-3x99+ 

QuEST.— '161. V^iat is meant by properties of nnmbers 1 
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5X9+6-l-3-)-6+T)^9. But 6X999+3X99+5X3 is evidently divisible by 9 
therefore if 6357 be divided by 9, it will leave the same remainder as 6-l-3-|-&-|- 
7-i-9. The same will be found true of any othjr number whatever. 

Obs. 1. This property of the number 9 affords an ingenious method of prtmng 
euch of the fundamental rules. (Arts. 90, 123.) The same property belongs ta 
the number 3; for, 3 is a measure of 9, and will therefore be contained an ex- 
att number of times in any number of 9s. But it belongs to no other digit. 

2. The preceding is not a necessary but an incidental property of the num- 
ber 9. It arises from the tew of tHcreffl^e in the decimal notation. Ifthetadii 
of the system were 8, it would belong to 7 ; if the radix were 12, it would be 
long to H ; and universally, it belongs to the number that is one less than the 
radix of the system of notation. 

16. If the number 9 is multiplied by any single figure or digi*, 
"the sum of the figures composing the product, will make 9. 

Thus, DX4 = 36, and 3 + 6 = 9. 

17. If we take any two numbers whatever ; then one of them, 
or their sum, or their difference, is divisible by 3. Thus, take 11 
and 17 ; though neither of the numbers themselves, nor their sum 
is divisible By 3, yet their difference is, for it is 6. 

18. Any number divided by 11, wiU leave the same remainder, 
as the sum of its- alternate digits in the even places reckoning 
from the right, taken from the sum of its alternate digits in the 
odd places, increased by 11 if necessaiy. 

Take any number, as 38405603, and mark the alternate fig- 
ures. Now the sum of those marked, viz: 8+0+6+3=-l7. 
The sum of the others, viz: 3+4+5+0=12. And 17 — 12=5, 
the remainder sought. That is, 38405603 divided by 11, will 
leave 5 remainder. 

Again, take 5847362, the sum of the marked figures is 14 ; 
the sum of those not marked is 21. Now 21 taken from 25, 
(=14 + 11,) leaves 4, the remainder sought. 

19. Every composite number may be resolved into -prime factors. 
For, since a composite number is produced by multiplying two oi 
more factors together, (Art. 160. Def. 3,) it may evidently be re- 
solved into those factors ; and if these factors themselves are com- 
•poaile, they also may be resolved into other factors, and thus the 
analysis may be continued, until all the factors are prime numbers.^ 

20. The least divisor of every number is a prime number. 
For, every whole number is either ^arinw, or composite ■ (Art. 160. 
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Def. 2 ;) but a composite number, we have just seen, can be re-' 
solved into prime factors ; consequently, tbe least divisor of every 
number must be a prime number. 

21. Every prime nunjber except 2, if increased or diminished 
by 1, is divisible by 4. See table of prime numbers, next page. 

22. Every prime number except 2 and 3, if increased or 
diminished by 1, is divisible by 6. 

23. Eveiy^me number, except 2 and 5, is contained without 
a remainder, in the number expressed in the common notation by 
as many 9s as there are units, less one, in the prime number itself.* 
Thus, 3 is a measure of 99 ; 1 of 999,999„- and 13 of 999,999, 
999,999. 

24. Every prime number, except 2, 3, and 5, is a measure of 
the number expressed in common notation, by as many ls»as there 
are units, less one, in the prime number. Thus, 7 is a measure 
of 111,111 ; and 13 of 111,111,111,111. 

25. All prime numbers, except 2, are odd; and consequently 
terminate with an odd digit. (Art. 160. Def.-4.) 

Note. — 1. It must not be inferred from this -that all odd numbers axj/nme. 
I^Art. 160. Def. 6. Obs.) 

2. It is plain that any number terminating with 5, can bs divided by 5 with- 
out a remainder. Hence, 

26. All prime numbers, except 2 and 5, must terminate with 
Ij 8, '1, or 9; all other numbers are composite. 

161« a. To find the prime numbers in any series' of numbers. 

Write in their proper order all the odd numbers contained in the 
series. Then reckcming from 3, place a point over every third num- 
ler in the series ; reckoning from 5, x>lace a point over every fifth 
number ; reckoning from 1, place a, point over every seventh mem- 
ber, and so oh. The numbers remaining without points, together 
with llie number 2, are the primes required. 

Take the series of numbers up to 40, thus, 1, 3, 5, 7, 9, 11, 13, 
ih, 11, 10, 21, 23, 25, 27,29, 31, 33, 35, 31, 39 ; then adding the 
number 2, tlie primes are 1, 2, 3, 5, 1, 11, 13, &c. 

A'/T'e. — This method of excluding the numbers which are not prime from a 
•eries, was mvented by Eratosthenes, and is therefore called Eraiosihenes' Sieve, 

* Thtoiie des Nombres, par M. Legendift 
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TABLE OF PRIME NUMBERS FROM 1 TO 3413. 



ITS 409 



3 
5 

7 

11 

18 

IT 

19 

23 

29 

31 

37 

41 

43 

47 

63 

59 

61 

67 

71 

73 

79 

83 

89 

97 

101 

103 

107 

109 

113 

127 

131 

137 

139 

149 

151 

157 

103 

L 167 



179 
181 
191 
193 
197 
199 
211 
223 
227 
229 
233 
239 
241 
251 
2o7 
203 



419 
421 
431 
433 
439 
443 
449 
457 
461 
463 
467 
479 
487 



659 
661 
673 
677 
683 
691 
701 
709 
719 
727 
733 
739 
743 
751 



491 757 
499 761 



503 



269 509 



271 
277 
281 
283 
293 
307 
311 
318 
317 
331 
337 
347 
349 
353 
359 
367 
373 
379 
38.3 



521 
523 
541 
547 
557 
563 
569 
571 
577 
587 
593 
599 
601 
607 
613 
617 
619 
631 
641 
3891643 
897647 



769 
773 
787 
797 
809 
811 
821 
823 
827 
829 
839 
853 
57 
859 
863 
877 
881 
883 
887 
907 
911 
919 
929 



941 

947 

953 

967 

971 

977 

983 

991 

997 

1009 

1013 

1019 

1021 

1031 

1038 

1039 

1049 

1051 

1061 

1063 



1223 1511 
1229 1523 
1231 1531 
1237 1543 



40ll6S3l937 



1249 
1259 
1277 
1279 
1283 
1289 
1291 
1297 
130l 
1303 
1307 
1319 
1321 
1327 
1361 
1367 



10691373 



1087 
1091 
1093 
1097 
1103 
1109 
1117 
1123 
1129 
1151 
1153 
1163 
1171 

iiaj 

1187 



1811 2129 2423 



1381 

1399 

1409 

1428 

1427 

1429 

1433 

1439 

1447 

1451 

1453 

1459 

1471 

1481 

1483 



1193:1487 
1201jl489 
1213 1493 
1217ll49!) 



1549 

1553 

1559 

1567 

1571 

1579 

1683 

1597 

1601 

1607 

1609 

1613 

1619 

1621 

1627 

1637 

1657 

1663 

1667 

1669 

1693 

1697 

1699 

1709 

1721 

1723 

1733 

1741 

1747 

1753 

1759 

1777 

1783 

1787 

1789 

1801 



1823 
1831 
1847 
1861 
1867 
1871 
1873 
1877 
1879 
1889 
1901 
1907 
1913 
1931 
1933 
949 
1951 
1973 
1979 
1987 
1993 
1997 
1999 
2008 
2011 



2131 
2137 
2141 
2143 
2153 
2161 
2179 
2203 
2207 
2213 
2221 
2237 
2289 
2243 
2251 
2267 
2269 
2273 
2281 
2287 
2298 
2297 
2309 
2311 



2437 
2441 
2447 
2459 
2467 
2473 
2477 
2503 
2621 
2531 
2539 
2543 
2549 
2551 
2557 
2579 
2591 
2593 
2609 
2617 
2621 
2633 
2647 
2657 



2741f3079 
2749 3083 



2338 2659 



2017 2339 2668 
2027 2341 26712963 
2029 234712677 2969 



2763 
2767 
2777 
2789 
2791 
2797 
2801 
2803 
2819 
2833 
2837 
2843 
2851 
2857 
2861 
2879 
2887 
2897 
2903 
2909 
2917 
2927 



3089 
3109 
3119 
3121 
3137 
3163 
3167 
3169 
3181 
3187 
3191 
3203 
3209 
3217 
3221 
3229 
3251 
3258 
3257 
3269 
3271 
3299 



2989 3301 
2958 3307 
2957 3813 
3319 



2039 
2053 
2063 
2069 
2081 
2083 
2087 
2089 
2099 
2111 
2113 



2351 
2357 
2371 
2377 
2381 
2383 
2389 
2393 
2399 
2411 
2417 



26832971 



2687 
2689 
2693 
2699 
2707 
2711 
2713 
2719 
2729 
2731 



2999 



3323 
3329 
3331 



3001 3343 
3OI1I3347 
3OI9I3359 
3023,3361 
3037:3371 



3041 
3040 
3061 
3067 



3373 
3889 
3391 
3407 
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DIPli'KRENT SCALES OF NOTATION. 

1G3< A number expressed in the decimal notation, may be 
cbangeii to any required scale of notation in the following manner." 

Divide tlie given number hy the radix of the required scale con- 
tinually, till the quotient is less tlum the radix ; then annex to the 
last quotient the several ^remainders in a retrograde order, placing 
cipliers where there is no remainder, and the result will be the num- 
ber in the scale required. (Arts. 43, 44.) 

Ex. 1. Express 429 in the quinary scale of notation. 

Explanation. — By Dividing the given number 5)429 

by 5, it is evidently distributed into 85 parts, 5) 85^-4 

each of which is equal to 5, with 4 remainder. 6) 17 — 

Dividing again by 5, these parts are distributed 3 — 2 

into 17 other parts, each of which is equal to 5 Ans. 3204 

times 5, and the remainder is nothing. Dividing by 5 the third 
time, the parts last found are again distributed into 3 other parts, 
each of which is equal to 5 times 5 into 5, with 2 remainder. 
Thus, the given number is resolved into 3X5X5X5 + 2X5X5 + 
0X5+4, or 3204, which is the answer required. 

2. Change 7854 from the decimal to the binary scale. 

Ans. 1111010101110. 

3. Change 7854 from the decimal to the ternary scale. 

Ans. 101202220. 

4. Change 7854 from the decimal to the quaternary scale. 

Ans. 1322232. 
6. Change 7854 from the decimal to the qmnary scale. 

Ans. 222404. 
8. Cha^nge 7854 from the decimal to the senary scale. 

Ans. 100210. 
1. Change 7854 from the decimal to the octary scale. 

Ans. 17256. 

8. Change 7854 from the decimal to the nonary scale. 

Ans. 11686. 

9. Cbange 7854 from the decimal to the duodecimal scale. 

Ans, 4000. 
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10. Cliange 3.j261 from the decimal to the qnaternary scale. 

11. Change 613175 from the decimal to the octary scale. 

12. Cliange 175683 from the decimal to the septemiry scale. 

13. Change S34610 from the decimal to the octary scale. 

14. Change 841568 from the decimal to the nonary scale. 
1£, Change 592835 from the decimal to the duodecimal scale. 

7Vfi..j. — Since every scale requires as many characters as there arc units in 
the radix,"we will denote 10 by I, and 11 by e. Ans. 2170 t e. 

163. To change a number expressed in any given, scale of 
notation, to the decimal scale. 

Mullipli/ the left hand figure by the given radix, and to the 
product add the next figure ; then multiply this sum by tlie radix 
again, and to this product add the next figure ; thus continue the 
operation till all the figures in the gioen number liave been employed, 
and t/ie last 2>^oduct will be the number in tlie decimal scale. 

16. Change 3204 from the quinary to the decimal scale. 

Operation. 

JExplan/ition. — Multiplying the left hand figure 3204 

by 5^ the given radix, evidently reduces it to the 5 

next lower order ; for in the quinary scale, 5 in TV 

an inferior order make one in the next superior 5 

order. For the same reason, multiplying this S5 

sum by 5 again, reduces it -to the next lawer 5 

order, &c. 429 Am. 

Obs. This and the preceding operations are the same in principle, as redacing 
compound numbers from one denomination to another. 

IV. Change 1322232 from the quaternary to the decimal scale, 

Ans. 7854. 

18. Change 2546571 from the octaiy to the decimal scale. 

19. Change 34120521 from the senaiy to the decimal scale. 

20. Change 145620314 from the septenary to the decimal scale, 

21. Change 834107621 from the nonary to the decimal scale ' 

22. Change 403130021 from the quinary to the decimal scalft. 

23. Change 704400316 from the octary to the decimal scale 
1^. Change903124106fromtlieduodecimaltothedecima]scala 
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ANALYSIS OF COMPOSITE NUMBERS. 

164» Every composite number, it has been sliownj may be 
resolved into ^'iTOe factors. (Art. 161. Prop. 19.) 

Ei. 1. Resolve 210 into its prime factors. 

Operation. We first divide tlie given number by 2, which 

2)210 is the least number that wUl divide 't with- 

3)105 out a remainder, and vrhich is also a prime 

6)35 number. (Prop. 20.) We next divide by 3, 

7 then by 5. The several divisors and the last 

Ans. 2, 8, 5, and 7. quotient are the prime factors required. 

Proof. — 2X 3X5 X '7=210. Hence'. 

i65« To resolve a composite number into its prime factors. 

Divide the given numher by the smallest number which will di- 
vide it without a remainder ; then divide the quotient in the same 
way, and thus continue tlie operation till a quotient is obtained 
which can be divided by no number greater than 1. The several 
divisors with the last quotient, will be the prime factors required. 
(Art. 161. Prop. 19.) 

DemonstTiZtion. — Eveiy divisitm of a number, it is plain, resolves it into two 
factors, viz: the divisor and dividend. (Art. 11^.) But according to the rule, 
the divisors, in every case, are the smallest numbera that will divide the given 
Kumber and the successive quotients without a remainder ; consequently -they 
are all prime numbers. (Art. 161. Prop. 20.) And since the division is con- 
tinued till a quotient is obtained, which cannot be divided by any number 
greater than 1, it follows that the last quotient must also be a prime number; 
for, a prime number is one which cannot be exactly divided by any whole 
number except a unit ahd itself. (Art. 160, Def. 4.) 

Obs. 1. Since the least divisor of every number is a prime number, it is evi- 
dent that a composite number may be resolved into its prime factors, by divjf}- 
ing it continually by any prime mwmier that will divide the given number and 
the quotients without a remainder, Hence, 

3. A composite number can be divided by any of its prime factors without a 
remainder, and by the product of any two or more of them, but by no other 
number. Thus, the prime factors of 42 are 2, 3, and 7. Now 42 can be di- 

QnssT.— 165. How do you resolve a composite number into its prime factors t Obtt WIU 
Iba same resolt be obtainad, if we divide by any of its prime factors T 
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tided by 2, 3, and 7; also by 2X3, 2X7, 3X7, and 2X3X7; but it can ta 
diTided by no other number. 

2. Eesolve 4 and 6 into their prime* factors. 
Solution,. — 4=2X2; and 6=2X3. 

3. Resolve 8 into its prime factors. Ans. 8=2X2X2. 
Resolve the foUowing composite niunbers into their priioii 

(actors : 



4. 9. 


22. 34. 


40. 


57. 


58. 81, 


6. 10. 


23. 35. 


41. 


58. 


59., 82. 


6. 12. 


24. 36. 


42. 


60. 


eo. 84. 


7. 14. 


25. 38. 


48. 


62. 


61. 85. 


8. 15. 


26. 39. 


44. 


63. 


62. 86. 


9, 16. 


27. 40. 


45. 


64. 


63. '87. 


10. 18. 


28. 42. 


46. 


65. 


64. 88. 


11. 20. 


29. 44. 


47. 


66, 


65. 90.- 


12. 21. 


30. 45. 


48. 


68. 


66. 91. 


13. 22. 


31. 46. 


49. 


69. 


67. 92. 


14. 24. 


32. 48. 


50. 


70. 


68. 93. 


15. 25. 


33. 49. 


51. 


72. 


69. 94. 


16. 26. 


34. SO. 


52. 


74. 


70. 95. 


IT. 27. 


35. 51. 


53. 


75. 


71. 96. 


18. 28. 


36. 52. 


54. 


76. 


72. 98. 


19. 30. 


37. 54. 


55. 


77. 


73. 99. 


20. 32. 


38.. 55. 


66. 


78. 


74. 10(5. 


21. 33. 


39. 56. 


57. 


80. 


75. 108. 



76. Resolve 120 and 144 into their prime factors. 

77. Resolve 180, and 420 into their prime factors. 

78. Resolve 714 and 836 into their prime factors. 

79. Resolve 574 and 2898 into their jrime factors. 
SO. Resolve 11492 and 980 into their prime factors., 

81. What are the prime factors of 650 and 1728 ? 

82. What are the prime factors of 1492 and 8032 ? 

83. What are the prime factors of 4604 and 16806 ? 

84. What are the prime factors of 71640 and 20780? 

85. What are the piime factors of 84570 and 65480? 
88. What ar« the prim© factors of 923S2 asd 81660 ? 



GREATEST COMMON DIVISOR. 

166* A common divisor of two or more numbers, is a num- 
ber wMcli ■will divide each of tliem without a remainder. • Thus 

2 is a common divisor of 0, 8, 12, 16, 18, &o. 

167. The greatest common divisor of i,wo or more numbers, 
is the greatest number which will divide them without a remainder. 
Thus 6 is th3 greatest common divisor of 12, 18, 24, and 30. 

Obs. a conr.mon divisor is sometimes called a common measure. It will lie 
seen that a common divisor of two or more numbers, is simply a factor which 
is comjiwn to those numbers, and the greatest common divisor is the greatest 
factor common to them. Hence, 

16S« To find a common divisor of two or more numbers. 

Resolve eacJi number into two or m^re factors, one of which sJudl 
le common to all the given numbers. 

Or, resolve the given numbers into' titeir prime factors, then if 
ihe same factor is found iji each, it will be a common divisor, (Ai-t. 
165. Obs. 2.) 

Ous. If the given numbers have not a common factor, they cannot have a 
common divisor greater than a unit; consequently they are either prinve imm/- 
6ers, or are prime lo each other. (Art. IGO. -Def. 4. Obs. 2.) 

Note. — The following facts may assist the learner in fincUng common di- 
visors : 

1. Any number ending in 0, or an even number, as 3, 4, 6, &c., may ba 
divided by 2. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4. When the two right hand figures are divisible by 4t, the whole number 
may be divided by 4. 

5. If the ihree right hand figures of any number are divisible by 9, ttie 
whole is divisible by 8. 

Ex. 1. Find a common divisor (rf 6, 15, and 21. 

Solution.— 6=3X2 ; 15=3X5; and 21=3X7. The factor 

3 is common to each of the given numbers, and is therefore a 
common diWsor of them. 

duBST.— 166. What is a common divisor of two or more numbers 1 167, What Is the 
greatest common divisor of two or mor3 numbers 1 Obs. What is a common divisor soma- 
times called 3 168. How do you find a common divisor of two or more numbers 1 Oht, a 
Aa given numbers have not a common factor, what Is true as to a common divisor I 

6 



200 GKEATEST COMMON [SeCT. VI 

2. Find a ;ommon divisor of 15, 18, 21, and 36. 

3. Find a common divisor of 14, 28, 42, and 35, 

4. Find a common divisor of 10, 35, 60, 15, and 60. 

5. Find a common divisor of 82, 118, and 146. 

6. Find a common idivisor of 42 and 66. Ans. 2, 3, or 6. 

169. It will be seen from the last example that two nxunbert 
may have more than (me common divisor. In many cases it is 
highly important to find the greatest divisor that will divide two 
©r more given numbers without a remainder. 

1. Wliat is the greatest common divisor of 35 and 50 ? 

Operation. Dividing 50 by 35, the remainder is 15, 

35)50(1 then dividing 35 (the preceding divisor) by 

35 15 (the last remainder) the remainder is 5; 

15)35(2 finally, dividing 15 (the preceding divisor) by 

30 5 (the last remainder) notiiing remains ; con- 

5)15(3 sequently 5, the last divisor, is the greatest 

15 common divisor. Hence, 

1 7 O. To find the greatest common divisor of two numbers. 

Divide the greater number hy tlie less ; then divide tlie preceding 
divisor hy the last remainder, dnd so on, till nothing remains 
The last divisor will be the greatest common divisor. 

When there are more than two numbers given. 

First find the greatest common divisor of any two of them ; 
then, tJiat of tlie common divisor thus obtained and qf another 
given number, and so on through all the given nwmbers. The last 
common divisor found, will he tlve one required. 

Demonstration. — Since 5 i» a measure of the last dividend 15, in the preced- 
ing solution, it mast tiierefore be a measure of the preceding dividend 35; be- 
cause 35=2X 15-(-5 ; and 35 is one of the given numbers. Now, since 5 
measures 15 and 35, it must also measure ^heir sum, viz : 35-|-15, or 50, wliich 
is the other given number. (Art. 161. Propi 13.) In a similar manner it may 
be shown that the last divisor will, in all cases, be the grcattsi cirninion divisor, 

Note. — Numbers which have no common measure greater than 1, arc said t« 
be incommensurable. Thus 17 and 39 are incommensurable, . 

QuEaT.— ITU Hon find the giealeat common divisor of two numbeie.1 Of moietluntw* , 
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8. Wliat is the greatest common divisor of 285 and 405 ? 
0. Wliat is the greatest common divisor of 532 and 1274 ? 

10. Wliat is the greatest common divisor of 888 and 2775 ? 

11. Wliat is the greatest common di\'isor of 2145 and .3471 ? 

12. Wliat is the greatest common divisor of 1870 and 2425 ? 

13. Wliat is the greatest common divisor of 75, 125, and 160 ■; 
Suggestion. — ^Find the greatest common divisor of 75 and 125, 

which is 25. Tlien that of 25 and 160. Ans. 5. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. Whatisthegreatestcommondivisorof 672, 1440,and 3472? 
10. What is the greatest common divisor of 30, 42, and 66 "? 

Analynig. — ^By resolving the given num- Operation. 

bers into their prime factors, (Art. 165,) 30=2X3X5 
we find that the factors 2 and 3 are both 42—2x3x1 
common divisors of them. But we have 66=2X3X11 
seen that a composite number can be Now 2X3=6 An*. 
divided by the product of any two or 

more of its prime factors ; (Art. 165. Obs. 2 ;) consequently 30, 
42, and 66 can all be divided by 2X3; for 2X3 is the product 
of two prime factors common to each. And jince they are the 
only factors common to the given numbers, their product must 
be the greatest common divisor of them. Hence, we deduce a 

171. Second Method of finding the greatest common divisor 
of two or more numbers. 

Resolve the given numbers into their prime factors, and the ccm- 
tinned product erf those factors which are common to each, vnll he 
the greatest common divisor. 

Ob». If the given numbers have but cmc common {actor, that factor itself i* 

Ihe greatest comnum divisor. 

17. What is the greatest common divisor of 105 and 165 ? 

18. What is the greatest common divisor of 36, 60, and 108 ? 

19. What is the greatest common divisor of 108, 120, and 162 * 

20. What is the greatest common divisor of 140, 210, and 315 ? 

21. What is the greatest common divisor of 24, 42, 54, and 60 ? 

22. What is the greatest common divisor of 56,84, 140,andl68? 
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LEAST COMMON MULTIPLE. 

172. One number is said to be a multiple of another, when 
the former can be divided by the latter without a remainsitr, 
(Art. 160. Def. 8.) Hence, 

173. A common multiple of two or more numbers, is a num- 
ber wliich can be divided by each of them without a remainder. 
Thus, 12 is a common multiple of 2, 3, and 4 ; 15 is a common 
m"iltiple of 3 and 5, &c. 

Obs. a cmnvuin multiple is always a composite number, of whicli each of 
the given numbers must be a factor; otherwise it could not be divided by 
them. (Art. 11)5. Obs. 2.) 

174. The continued product of two or more given numbers, 
will always form a common multiple of those numbers. The same 
numbers may have an unlimited number of common multiples ; 
for, multiplying their continued product by any number, will form 
a uew common multiple. (Art. 161. Prop. 14.) 

175. The least common multiple of two or more numbers, is 
the least number which can be divided by each of them without a 
remainder. Thus, 12 is th« leiiat common multiple of 4 and 6, for 
it is the least number whicli can be exactly divided by them. 

Obs. The least common multiple of two or more numbers, is evidently 
composed of all the prime factors of each of the given numbers repeated mux, 
and only once. P'or, if it did not contain all the prime factors of any one of 
the given numbers, it could not be divided by that number. (Art. 1G5. Obs. 2.) 
On the other hand, if any prime factor is employed more linws than it is re- 
peated as a factor in some one of the given numbers, then it would not be tha 
least common multiple. 

'Ex. 1. What is the least common multiple of 10 and 15 ? 

Analysis. — 10=2X5, and 15=3X5. The prime factors of 
the given numbers are 2, 5, 3, and 5. Now since ths factor 5 
occurs once in each number, wc may therefore cancel it in one 

Quest.— 172. When is one number said lo he a nnilti|ile of anotherl 173. Wliat is a 
tommoii inultiiile ? 174. How may a common multiple of two or more numbeis be 
formed 1 llow many common multiples may there be of any given nttmbers 1 175, Wtuu 
1b the kaat commoa multiple of two or more numbers ? 
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instance, and the continued product of the remaining factors 2X3 
X 5, or 30, will be the least common multiple. 

Operation. We first divide both the numbers by 5 

6)10 " 15 in order to resolve them into piime fac- 

2 " ^3 tors. (Art. 175. Obs.) Thus, all the dif- 

5X2X3=30^)is. fcrent factors of which the given num- 
bers are composed, are found in the divisor and quotients once, 
and only once. Therefore the product of^he divisor and quotients 
5 X 2 X 3, is the least common multiple requii-ed. _Hence, 

17G. To find the least common multiple of two or more 

numbers. 

Write the given rairribers in a line with two points between tliem. 
Divide hy the smallest nundier which will divide any two or more 
of t/icm without a remainder, and set the Quotients and tlie undivided 
niivihers in a line below. Divide this line and set down the re- 
sults as be/ore; thus continue the operation till there are no iwo 
numbers zvhich can be divided by any number greater tlmn 1. The 
continued jrroduct of the divisors into the numbers.in the last line, 
will be the least common multiple required. 

Obs. 1. We have seen that the least divisor of every number is a]rnme num. 
bcr; hence, dividing hy the smallesi number which will divide two or more of 
the {^iven nuiiiliers, is dividing them by a prhite number. (Art. IGl. Prop, yo.) 

The result will evidently be the same, if, instead of dividing by the smallest 
number, we divide the given numbers by any privie number, that will divide- 
two or more of them, Tithout a remainder. 

2. The preceding operation, it will be seen, resolves the given numbers into 
their prime factors, (Art. 1G5,) then multiplies all the diiTerent factors together, 
taking each factor as many times in the product, as are equal to the grciUesl 
n-iivitier of ii-iiics it Is found in eitlier of the given nunibcrs. 

3. If the given numbers are prime numbers, or are prime to each other, the 
continued jiroiluct of the numbers them-sclves will he their least common mul- 
tiple. ; Art. iGa. Obs.) Thus, the least cojnmon multiple of 5 and 7 is 35; of 
S ami 9 is 7*2. 

Oi-EST.— nfi. [low is the loaKl comnupn imiitijile_ of two or more nunihers roiuidl 
Oli=i, !f die Kiven nniiilier? ar* prime, or ure priire la esich other, wli-vt is_the Ititst com- 
iioi) iniilti|tlB ur them 7 176, a. Upon what iiriuci[tle iloes thla rule tlt;{ieii{t1 Oiis. Why 
do you iliviile by the smallest uumber that will tllvitlc two or more of tile given naiubeiS 
Ivllhout a remainder \ 
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Ex. 2. What is the least common maltiple of G, 8, and 12 ? 

Analysis.^By jesolving the given numbers Operation. 

into their prime fnctoivs, it will be seen that 2 6 = 2x3 
is found OHce as a factor in 6 ; tioice in 12; and 8 = 2 X 2X2 
i?irce times in 8. It must therefore be taken 12 = 2X2X3 
three times in tlie product. Again, 3 is a fac- 2 X 2 X 2X3=24 
tor of C, and 12, consequently it must be taken only once in th« 
product. (Art. 176. Oljg. 2.) Thus, 2X2X2X3 = 24 .^Iws. 

Ex. 3. What is the least common multiple of 12, 18, and 36? 

jFii-st Operation. Second Operation. Third Opyeration. 

2)12 " 18 " 36 9)12 " 18 " 36 12)12 " 18 " 33 

" " 3) 1 " 18 " 3 



2) 6 " 


9 " 18 


8) 3 " 


9 " 9 


3) 1 " 


3 " 3 



9)12 


// 


18 


// 


36 


2)12 


// 


2 


// 


4 


2) 6 


// 


1 


// 


2 



1 " 6 " 1 
3 " 1 ' 1 And 12X3X6=216. 
1 " i "^ Now 9X2X2X3=108. 
2X2X3X3=36 Ans. 

Explanation. — In the first operation,. we divide by the smallest 
numbers which will divide any two or more of the given numbers 
without a remainder, and the product of the divisors, ifec, is 36, 
which is the answer required. 

In the second ind third operations, we divide by numbers that 
will divide two or more of the given numbers v/ithout a remainder, 
and in both cases, obtain eri'oneous answers. 

Note. — It will be seen from the second ami third operations above, that 
"dividing by any number,' which will divide two or more of the given num- 
bers without a remainder," aeco.ding to the rule given by some authors, doea 
not akvays give the least common multiple of the numbers. 

IT 6. a. The reason of the preceding rule depends upon the 
principle that the leaSt common multiple of any two or more num- 
bers, is composed of all the prime factors of the gi\'en numbers^ 
rach taken as man)' times, as are equal to the (jreolest number of 
times it is found in either of the given numbers. (Art. 175. Obs.) 

Nnle. — 1. The reason for diri.ling by the smtillcst number, is because the 
divisor may otherwise be a C(Jn(;w.«7c number, (Art. l(il. Pro|i. 20,) and hava 
a (actor common to it and one of the quotients, or undivided numbers in ihd 
last lino ; consequently the continued product of them would be too large fbf 
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the least common multiple. (Art. 175. Obs.} Thus, in the second operation the 
divisor 9, is a composite number, containing ths factor 3 common to the 3 in 
the quotient : consequently the product is Ikree times tco large. In the third 
operation the divisor 12, is a composite number, and contains the factor 6 com- 
mon to the G in the quotient; therefore the product is six times too large. 

2. The object of arranging the given numbers in a line, is that all of them 
0)"y be resolved into their prime factors at the same time ; and also to present 
at a glance the factors which compose the least common multiple required. 

4. Find the least common multiple of 6, 9, and 15. 

5. Find tlie least common multiple of 8, 16, 18, and 24, 

6. Find the least common multiple of 9, 15, 12, 6, and 5. 
1. Find the least common multiple of 5, 10, 8, 18, and 15. 

8. Find the, least common m-ultiple of 24, 16, 18, and 20. 

9. Find the least common multiple of 36, 25, 60, 12, and 35. 

10. Find the least common multiple of 42, 12, 84, and 72. 

11. Find the least common multiple of 27, 54, 81, 14, and 63. 

12. Find the least common multiple, of 7, 11, 13, 3, and 5. 

177» The process of finding the least common multiple 
may often be shortened, by canceling every number which wiU 
divide any other given, number, xoiihout a remainder, and also 
those which will divide any other number in tlie same line. The 
least common multiple of the numbers that remmn, will be the an- 
ewer required. 

Oes. By attention and practice, the student will be able to discover, by in- 
ipection, the least common mnitiple of numbers, when they are not large. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and 15. 

Operation. , Since 4 and 6, will exactly dt- 

2 )4 " $ " 10 " 8 " 12 " 15 vide 8, and 12, we cancel the*. 

2) $ " 4 " 6 " 15 Again, since 5' in the second line 

3) 2 " . 3 " 15 will exactly divide 15 in the same 

2 " 1 " 5 line, we therefore cancel it, and 

JTow, 2X2X3X2X5=120 Arts, proceed with the remaining num- 
bers as before. 

14. Find the least common multiple of 9, 12, 72, 36, and 144. 

15. Find the least common multiple of 8, 12, 20, 24, and 25. 
IS. Find the least common multiple of 1, 2, 3, 4, 5^ 6, 7, 8, 9. 
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IT. Find the least common multiple of 6g, 12, 84, and Y. 

18. Find the least common multiple of 54, 81, 63, and 14. 

19. Find the least common multiple of 12, 120, 180, 24, and 36. 

177. a. The least common multiple of two or more numbers 
may also be foimd in the following manner. - 

First find the greatest common divisor of two of the given num- 
hers ; Jjy this divide one of these itao nutribers, and multiply the 
quotient by the other. Then perform a similar operation on thf 
product and another of the given numbers; thus continue the jiro- 
cess until all of the given numbers hxive been employed, and tht 
final result will be the least common multiple required. 

20. What is the least common mtiltiple of 24, 16, and 12 ? 

Solution. — By inspection, we find the greatest common divisor 
of 24 and 16, is 8. Now 24^-8 = 3; and 3X16 = 48. Again, 
the" greatest common di^^sor of 48 and 12, is 12. Now 48-^12 
=4; and 4X12=48. Ans. 

Pkoof. — Resolving the given numbers into their prime factors, 
21 = 2X2X2X3; 16 = 2X2X2X2; and 12=2X2X3; (Art. 
165 ;) consequently, 2X2X2X2X3=48, the least common mul- 
tiple. (Art. 175. Obs.) 

Oes. The reason of this rule depends upon the principle, that if the proiivd 
of any two numbers be divided by any factor which is common to both, the 
quolicid will be a comman mnlliple of the two numbers. Thus, if 48, the 
-product of G and 8, be divided by 2, a, factor of both, the quotient 24, will be 
a multiple of each, since it'may be regarded either as 8 multiplied by the quo- 
tient of G by the factor 2, or as 6 multiplied by the quotient of 8 by the same 
factor. Hence, itris obvious, that the greater the common measure is, the less 
will be the multiple'; and, consequently, the greatest common measure will 
produce the least common multiple. 

When the common multiple of the first two numbers is found, it is evident, 
that any number vrhich is a common multiple of it and the third number, will 
be a multiple of the first, second, and third numbers. 

I 

21. What is the least common multiple of 75, 120, and 300 ? 

22. What is the least common multiple of 96, 144, and 720? 

23. What is the least common multiple of 256, 512, and 1728? 
2'L What is the least common mtiltiple of 375, 850, and 3400 1 
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SECTION VIL 

FRACTIONS. 

Art. 178. When a number or thing is divided into two equal 
parts, one of those parts is called one half. If the niimber cr 
thing is divided into three equal parts, one of the parts is called 
one third ; if it is divided into four equal parts, one of the parts 
Is called one fourth, or one quarter ; and, universally, 

Wlien a number or thing is divided into equal parts, the parts 
take their name from the number of parts into which the thing or 
number is divided. 

179. The value of one of these eqnal parts manifestly depends 
upon the number of parts into which the given number or thing 
is divided. Thus, if an orange is successively divided into 2, 3, 
4, 5, 6, (fee, equal parts, the thirds will be less than the halves ; 
the fourths, than the thirds ; the fifths, than the fourths, &c. 

Obs. a half of any number is equal to as many units, as 2 is contained 
times in that number; a third of a number is equal to as many, as 3 is con- 
tained times in tiio given ijumber; a fourth is equal to as many, as 4 is con- 
tained in the number, &c. 

180. When a number or thing is divided into equal parts, 
these parts are called Fractions. 

Obs. Fractions are used to express parts of a collection of things, as well as 
of n angle thing ; or parts of any number of units, as well as of one i-nit. 
Thus, wo speak of ^ of six oranges ; ^ of 75, &c. In this case the coUeclion, 
or number to be divided into equal parts, is regarded as a whole. 

181. Fractions are divided into two classes, Common and 
Decimal. For the illustration of Decimal Fractions, see Sec- 
tion IX. .^ 

(iiTEST. — I7fl. What Is meant bynnehiilf? Whit Is meant by one tliir'i? What if 
o^etinl hy !t Omrth 7 VVhiit Is meant by fifths ? By sixths 1 I]r,w tiiimy sevenths tiiake 
i whole one? How nmny tenths ? What is nioiinl by twentieths? I3y htindredlhs ? When 
number ar thing Is itlvidetl into eqiii!.l parl^, from whtit do the parts lake their nainel 
79. Upon what does the valtie of one of these equal parts ilepend 3 180. What are CraO' 
loQsl 181. Into how many classes are frnctlons divided 1 

5* 
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1 82. 'Common Fractions ai'e expressed b" .'■^■'^ numbrirs, one 
placed over the other, witli a line between then Ont half is 
written thus i ; one tliird, -J ; one fourth, i ; nine tentiis, -^ ; 
tliirteen forty-fiftlis, -^, &c. 

The number below the line is called the denominator, and show** 
into hoiv many parts the number or tiling is divided. 

The number above tlie liite is called the numerator, and show, 
hew many parts are expressed by the fniction. Thus, in the frac 
tion f, the denominator 3, shows that the number is divided into 
three equal parts ; the numerator 2, shows that tiuo of those pai'ts 
are expressed by the fi-action. 

The denominator and numerator together are called the terrm 
of the fraction. 

Obs. 1. The term fraction, is of Latin origin, anil signifies brnicn, or sejia- 
rated into parts. Hence, fractions are sometimes called brnkcn nwniba-^i. 

2. Comnwn fractions are often called i'"tt/;^«r fractions. This term, however, 
is very properly falling into disuse. 

3. The number below the line is called the denominator, because it gives tho 
navie or dcmnnhuUioii to the fraction ; as, halves, thirds, fifths, &c. 

The number abovo-^he line is called the niimeralm-, because it numbers tho 
parts, or shows how many parts are expressed by the fraction. 

183« A proper fraction is a fraction whose numerator is less 
than its denominator ; as, -J-, f , f . 

An improper fraction is one whose numerator is eqrial to, or 
greater than its denominator ; as, f, ^. 

A 7nixed number is a whole number and a fraction expressed 
together; as, 4-|, 25H- 

A simple fraction is a fraction which has but one numerator and 
one denominator, and may be proper, or improper; as, |, f, 

A compound fraction is a fraction of a fraction ; as, -f of ^ of f, 
tof ft of fir of tJ. ^ 



Qt-EST. — I'^^i. rinw.'ire cnmmnn frartiniis expressed? VVh:\t Is the nmnlier be'nw thu 
line LaMed 1 WhJit does it show? Wh;u \v ihw [iiiiiilipr nb-iv^ the line oalleH V What 
tioes it sliow ? What are the denoinin*i[nr an(i uuinerfttnr, tnken tuiii-itier, crtllpdl 
Oh.*. What is the iiieniiitiji of the term rmciion ? VVhitt nre coiimmn CrHrticins snmeiiiuea 
called? Why is the lower number culled the ilenoniinatur ? Why is the upper one 
called the numerator? 183. What is a proper fraction'? An improper fraclioni A mixed 
munborl A simple fraction? A compoond fraction 1 
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A complex fraction is one -vrhicli has a fraction in its numerator 

2i- 4 2i- 
or denominator, or in toth; as, — . — -, — :r. 

5 6i 8t 

184. Fractions, it will- be seen both from the definition and 
the mode of expressing them, arise from division, and may be 
treated as expressions of unexecuted division. The numerator an- 
swers to the dividend, and the denominator to the divisor. (Arts. 
26, 182.) Hence, 

185. The value of a fraction is the quotient of the numerator 
divided by the (denominator. Thus, the value of f is two ; of ■}■ is 
9ne ; of \ is one third, &c. Hence, 

1 86. If the denominator remains the same, multiplying the 
numerator hy any number, multiplies the value of tlie fraction hy 
thai numher. For, since the numerator and denominator ans^vrer 
to the dividend and divisor,, multipljdng the numerator is the same 
as multiplpng the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the value of the fraction. (Art. 185.) Thus, the value of f =2 ; 
now, multiplying the numerator by 3, the fraction becomes ^, 
whose value is 6, and is the same as 2 X 3. 

187. Dividing the numerator hy any numher, divides the valtte 
■of tlie fraction hy that numher. For, dividing the dividend, divides 
the quotient. (Art. 142.) Thus, f=2 ; now dividing the numera- 
tor by 2, the fraction becomes f, whose value is 1, and is the same 
as 2-f-2. Hence, , 

Oes. Witli a given denominator, the greater the numerator, the greater will 
be the value of the fraction. 

188. If tlie numerator remains the same, multiplying the de- 
nominoior hy any numher, divides tlie value of the fraction hy t/iat 
numler. For, multiplying the divisor, we have seen, divides the 

Quest. — What is a complex fraction? 184. From what do fractions arise ? 183. What 
^ Ihs value of a fraction ? 186. What is the efl'ect of muUipIyinji the numerator, whllo 
the denominator remains the same t Explain the reason. 187. What is the effect of dt- 
nding the numerator 1 •Oba. With a given denominator, what is the edect of laCKUlDf 
the numeratorl 183. What Is tbe efiect of multiplying the denominatait 
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quotient. {Art. 143.) Thus, -^—4 ; now multiplying the denom- 
inator by 2, the fraction becomes ff, whose value is 2, and is the 
same as 4-7-2. 

189. Dividing the denominatw hy any member, mtdtipUes i7is 
value of the fraction by tliat number. For, dividing the divisor 
multiplies the quotient. (Art. 144.) Tlius, ^^=i: ; now dividing 
the denominator by 2, the fraction becomes ^, whose value is 8, 
and is the same as 4X2. Hence, 

Obs. with a give^ numerator, the greater the denominator, the less will ba 
the value of the Iraction. 

190. It is evident from the preceding articles, that vmllij>hj- 
ing iJie numerator by any number, has the same effect on the valua 
of the fraction, as dividing tlie denominator by tliat number. 
(Arts. 186, 189.) And, 

Dividing the numerator has the same effect, as multiplying the 
denominator. (Arts. 187,. 188.) 

Obsj It will be observed, that multiplying or dividing the numerator of a 
firactioH, has the same effect upon its value, as the same operation has upoa 
a whole number ; but, the effect of multiplying or dividing the dnwminator is 
exactly contrary to that of the same operation upon a whole number. 

191. If the numerator and denominator are both multiplied 
or both divided by the same number, tlw value of the fraction will 
not be altered. (Art. 146.) Thus, -V^=3; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
■^, whose value -is 3. If both terms are divided by 2, the frac- 
tion becomes f, whose value is 3 ; that is, -'•^-2=-^=-|=:3. 

192. Since the value of a fraction is the quotient of the 
numerator divided by the denominator, it follows. 

If the numerator and denominatw are equal, the value is a unit 
or one. Thus, f=l, 1^=1, &c. 

Quest.— 139. What is Iha effect of dividing tbe denominator 1 Why? Obs. With a 
given riunerator, T*-liat is the effect of increasing the denominator t 190. What may bfl 
done to the denominator to produce the same effect on the value of the fraction, as mn! 
l;pI-> ingjhe numerator by any given number ? What, to produce the same effect as divid 
ing the numerator hy anv given numt)er ? 191. What is the effect if the numerator anrf 
denominator are both multiplied, or both divided by the same number? 193. When tlw 
£iuinerator and denominator are equal, what is the Value of the fraction 1 
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If the numerator is greater than the denominator, the value is 
greater than one. Thus, a = 2, f=lf. 

If the numerator is less than the denominator, the value is less 
than. one. ' Thus, -^=1 thiini of 1, ■|-=-4 fifths of 1. 

193. Fractions may be added, subtracted, multiplied, and 
divided, as -well as whole numbers. But, in order to perform 
these operations, it is often necessary to make certain changes in 
the terms of the fractions. 

Oes. It is evident that any changes may be made in the terms of a fraction, 
Vvhich do not alter the quotient of the numerator divided by the denominator ; 
for, if the quotient is not altered, the value remains the same. Thus, the terms 
of the fraction -f may be changed into -f , -f^, ^, &c,, without altering its value ; 
for in each case the quotient of the numerator divided by the denominator is 3; 
Hence, for any given fracdon, we may substitute any other fraction, which 
wiil give the same quotient. 



REDUCTION OF FRACTIONS. 

194:. The process of changing ,the terms of a fraction into 
others, without altering its value, is called Reduction of Frac- 

tlONS. 

CASE I. 
Ex. 1. Reduce -J^ to its lowest terms. 

Mrst Operation. Dividing both terms of the 

2)i^=A : again, 5)-fir=i Ans. fraction by 2, it becomes -ft- : 

again, dividing both by 5, we 
obtain i, whose terms are the lowest to which the given fraction 
can be reduced. 

Second Operation. If we divide both terms by 10, their 

10)M=i -4ws. gi-eatest common divisor, (Art. 170,) the 

given fraction will be reduced to its lowest 
terms by a single division. Hence, 

QuisT.— When the numerator is larger than the denominator, what 1 When smaller, 
what J Obs. What changes may be raad- 'u the terms of a fraction t 104. What U 
Beaut by reduction of rmctions 1 13S. Bo-.v b a fraction ni\iae>\ lo its lowest terms t 
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1 95* To reduce a fraction to its lowest terms. 

Divide the numerator and denominator hy any number which 
will divide them both without a remainder : and thus continue Iht 
operation, till t/iere is no number greater than 1 tliat will divide 
them eocactly. 

Or, divide both tlw numerator and denominator by their greatest 
common divisor ; the two quotients thence arising will be the lowest 
terms to which the given fraction can be reduced. (Art. ITO.) 

Obs. 1. Since halves are larger than twentieths, it may be asked, how Ihs 
fraction J, can be said to be in lower terms than -J-J. It should be observed, 
the expression lowest term, has reference to the number of parts into which the 
unit or thing is divided, and not to the value or size of the parts. Thus, in i, 
there are fewer parts than in -J^ ; in -J-, there are fewer parts than in -j^f, &c. 
Hence, a fraction is said to be reduced to its lowest terms, when its numerator 
and denominator are expressed in the smallest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms 
for, the numerator and denominator are both divided by the same number. 

3. When the terms of the fraction are small, the former method will gea- 
erally be found to be the shorter and more convenient ; but when the termj 
are large, it is often difficult to determine whether the fraction is in its simplest 
form, without finding the greatest common divisor of its terms. 

2. Reduce -ft to its lowest terms. Ans. \. 

3. Reduce -ft. 11. Reduce -f-fl. 

4. Reduce ^ft-. 12. Reduce f^. 

5. Reduce i%. 13. Reduce ff§. 

6. Reduce ff. 14. Reduce f|f. 
1. Reduce f|. 15. Reduce ff^. 

8. Reduce If. 16. Reduce -l^ff. 

9. Reduce -f^. 11. Reduce i^U- 
10. Reduce -fjft-. 18. Reduce f|f|. 

CASE II. 

19. Reduce ^■p- to a whole or mixed number. 

Analysis. — Tlie object in tliis example, is to Operation, 
find a whole, or mixed number, whose value is 7)23 

equal to the given fraction. Now, since 7 3-? Ans, 

Quest —OS*. What Is meant by the expression, lowest terms 1 When la a fractloi 
■aid to be reduced to its lowest terms t Is the value of a fraction altered by redDciug tt 
(o Its lowest terms 1 Why not 1 
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sevenths make 1 whole one, 23 sevenths will make as many 
lekile ones as ^ is contained times in 23. And 23-H'7 = 3f. 
But tlie value of a fraction is the quotient of the numerator 
divided by the denominator. (Art. 185.) Hence, 

1D6. To reduce an improper fraction to a whole, or mixed 
number. 

Divide the numerator hy the denominator, and the quotient will 
he the whole, or mixed number required. 

20. Reduce ■^*- to a whole or mixed number. Ans. 6*-. 
Reduce the following fractions to whole or mixed numbers : 

21. Reduce ^. 26. Reduce W- 

22. Reduce V- 27. Reduce ^^. 

' 23. Reduce ^. 28. Reduce -Lff^. 

24. Reduce ^K 29. Reduce '^K 

25. Reduce Vi- 30. Reduce ^JF- 

CASE III. 
.31. Reduce the mixed nvimber 2'7-f to an improper fraction. 

Operation,. 
Anahjsis. — In 1 there are 5 fifths, and in 27 27# 

there are 27 times as many. Now 5X27=135, 5 

and 2 fifths make 137 fifths. Hence, -4^ Ans. 

197. To reduce a mixed number to an improper fraction. 

Multiply the whole number by the denominator of the fraction, 
and to the product add tlie given numerator. The s'j,m placed over 
the given denominator, will form tlie improper fraction required, 

0B3. 1. Any waole number may be expressed in the form cf a fraction with- 
mit altering its value, by making 1 Uie deiwrninator, 

2 A wliolo number may also be reduced to a fraction of any denominator, 
oy 7>:idt2pl!/ing the given number by the proposal denominator ; the product 
will be the numerator of the fraction required. 



Qi'KST. — 19fi. How is an improper fraction reduced to a whole or mixed ntunbcr.? 
197. flow reduce a mixed number to an improper fraction 1 Obs. How express a wbola 
(ujniier In the toim «f a fraction 1 How reduc* It to a fraction of a given aenaminalorl 
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Thus, 25 may be expressed by ^, ^^t^, or ^ft^-, &c., for 25 = 
*^=i-s^=^a.^ ^(.^ So 12=V=-¥-=^=V'. fo'' ^■''^ quotient of 
eacli of these numerators divided by its denominator, is 12 

32. Reduce 14^ to an improper fraction. Ans. ^^. 
Reduce tlie following numbers to improper fractions : 

33. Reduce iVf. 38. Reduce 850fg-. 

34. Reduce 25t. 39. Reduce 1304^. 

35. Reduce 48f. 40. Reduce 47 25^. 

36. Reduce TO-i^. 41. Reduce 445 to tenths. 

37. Reduce 115t^. 42. Reduce 672 to eighths. 

43. Reduce 3830 to one hundred and fifteenths. 

44. Reduce 5743 to six hundred and twenty-fifths. 

CASE IV. 

45. Reduce •§ of -J to a sitople fraction. 

Analysis. — | of i is 2 times as much as I third of -J. Noy -J 
of i is g— 5, or -^ ; for, multiplying the denominator divides ' je 
value of the fraction. (Art. 188.) And 2 thirds is 2 times -s^, oi 
-!^, which is equal to -H, or i^. (Art. 195.) The answer is t^. 

Obs. This operation consists in simply multiplying the two numeratois to- 
gether cjiJ the two denominators. Hence, 

198. To reduce compound fractions to simple ones. 
Multiply all the numerators together for a new numerator, and 
all the denominators together for anew denominator. 

Obs. 1. That a compound fraction may be expressed by a simple one, is evi- 
dent from the fact that a part of a part, must be equal to sorne pan of the 
toAofe. 

2. The reason 'Of the rule may be seen from the analysis :f llie preceding 
tzample. 

46. Reduce -f of 4- of f of f to a simple fraction. 

Ans. Tfff, or ^- 

47. Reduce -^^ of -^ of -[-J of -j^ to a simple fraction. 

48. Reduce -J- of -J^ of f of ^ of i^ to a simple fraction. 

ftvxBT. — 1^ How are compound fractions reduced to simple ones t 
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4:9. Reduce -J- of f of t^ of t^ to a simple fraction. 
60. Reduce -J- of f of ■?■ of f of -f- to a simple fraction. 

Analysis. — Since the product of Operation: 

Jhe numerators is to be divided 1 ^ $ 5 it 5 

by tlie product of the denomina- ^ $ ^ 7 9~ 6.3 
tors, -w e may cancel the factors 2, 

3, and -i, which are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value. (Art. 191.) Multiplying the 
remaining factors together, we have -5%, which is the answer ra- 
^uired. Hence, 

199. To reduce compound fractions to simple ones by 
Oakcelation. 

Cancel all the factors lahicK are common to the numerators and 
denominators ; then multiply the remaining terms together as be- 
fore. (Art.198.) 

Obs. 1. The reason of this rule depends upon the fact that the numerator 
and dcnoininator of the new fraction are, in effect, divided by the same num- 
bers I for, canceling a factor of a number divides the number by that factor. 
(Art. 148.) Consequently the value of the fraction is not altered. (Art. 191.) 

2. This method not only shortens the operation of multiplying, but at the 
«aine time reduces the answer to its lowest terms. A little practice will give 
the student great facility in its application. 

."51. Reduce -f of if of f to a simple fraction. 

Operation. 

3 , First we cancel the 3 and 8 in the 

t .i$ .^ 3 numerator, then the 24 in the denomina- 

tit 1^1 ' tor, which is equal to the factors 3 into 8. 
Finally, we cancel the 5 in the denomina- 
toi ar.i the factor 5 in the numerator 15, placing the other factor 
3 above. We have 3 left in the numerator, and 7 in the denom- 
inator. Ans. ■?■. 

62. Reduce 1 of 4- of -f of ^% to a simple fraction. 

63. Reduce -f of -f of -J- of t?j of f to a simple fraction. 

QuKST. — 199. How by cancelation 1 How does it appear that tljis metfaud will five tlw 
true answer 1 Obs What advantages does this method possea t 
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54. Reduce -J of -f of f of f of -ft- to a simpln fvaction, 

55. Reduce f of A of i of ff to a simple fraction. 

56. Reduce f of -M of 4 of -sV to a simple fraction. 
o1. Reduce -f of if of ■{-?■ of -^ to a simple fraction. 

58. Reduce 1 of -ft- of tV of f of | to a simple fraction. 

59. R.educe -J- of f of 4f of f of -f- to a simple fraction, 

60. Reduce ^ of 3-^ of f of ft of i to a simple fraction. 
Note. — For reduction of complex fractions to simple ones, see Art. 239. 

CASE V. 
Ex. 61. Reduce -J- and -f- to^ a common denominator. 

Note. — Two or mote fractions are said to have a comrrwn denominator, when 
they have the same denominator. 

Solution. — If both terms of the first fraction ^, are multi- 
plied by the denominator of the second, it becomes tV ; -"<i if 
both terms of the second fraction -J-, are multiglied by the de- 
nominator of the first, it becomes -ft. Thus the fractions -fe and 
■ft^ have a common denominator, and are respectively equal to the 
given fractions, viz: -s^i=i, and •ft=i. (Art. 191.) Hence, 

200. To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except ill 
own for a new numerator, and all tlte denominators together for i 
common denominator. 

62. Reduce i, •?■, and f- to a consiuon denominator. 

Operation. 
1X4X6=24 ^ . 

3 X 3 X 6=54 > the three cuDierawrs. 
5X3X4=60 ; 
3X4X6='?2 the common denominator. 

Ans. -ft, -If, and M- 

Obs.' The reason that the process of reducing fractions to a common denom- 
inator does not alter their val'ite, is because the numerator and denominator of 
each of the given fractions, are multiplied by the same numbers ; and mitUiplying 

QcEsT.— .;Vo(c. What is meant by a common denominator ? 200. How are fractions rei 
duc«(1 to a common denominator 1 Obe. Does the process of redr.ciug fractions to a com* 
siou deiiomlaator alter their value 1 Why not ^ 
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Doth the numerator and dcnommator of a fraction by &» same numbei. doca 
Bot alter its value. (Art. 191.) 

6.3._ Reduce f, f, •}•, and f to a common denominator, 
64. Reduce ^, ^, -f, and ^ to a common denominator. 
Reduce the following fractions to a common denominator : 
Go. Reduce f, i. i, and -f. 69. Reduce i|, ff, and ff. 

60. Reduce f, t, f; and f. 70. Reduce U, t^f, and ff. 

61. Reduce f, f, ^«i„ and -fi. 1l. Reduce H, ^, and -if. 
68. Reduce A, f, if, and f . 12. Reduce M, f&, and iff, 

CASE VI. 

73. Reduce •!■, f , and f to the least common denominator. 

ArMlysis. — We first find the least Operation. 
eommon multiple of all the given de- 2)3 " 4 " 8 
nominators, which is 24. (Art. 176.) 2)3 '' 2 '' 4 
The next step is to reduce the given 3 " 1 " 2 
fractions to twenty-fourtlis -without Now 2X2X3X2=24, the 
altering their value. This may evi- least common denominator 
dently be done by multiplying both 

tenns of each fraction by such a number as -will make its denom- 
inator 24. (Art. 191.) Thus 3, the denominator of the first frac- 
tion, is contained in 24, 8 times ; now, multiplying both terms of 
the fraction -|^ by 8,-it becomes -^. The denominator 4, is con- 
tained in 24, 6 times ; hence, multiplying the second fraction -f by 
6, it becomes if. The denominator 8, is contained in 24, 3 times ; 
and multipljing the third fraction -f by 3, it becomes -if. There- 
fore fi, if, and if are the fractions required. Hence, 

201. To reduce fractions to their leagt common Vnominator, 

I. ^ind the least common multiple of all tlie denominators of 
the given fractions, and it will he the least common denominator. 
(Art, 176.) 

II. Divids the least common denominator by the denominator 
vf each gi-ien fraction, and multiply the quotient by tlie numerator ; 
the products will be the numerators of tJie fractions required. 

QuiBT.— 30] . How are firacti'vu reduced to the least common denominator t 
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■ Obs. 1. This process, in effect, multiplies both the numerator sind (lenomina> 
■'or of the given fractions by the same number, and consequently does not altct 
their value. (Art. 191.) 

2. The rale supposes each of the given fractions to be reduced to its Inxccsi 
terms; otherwise, the least common multiple of their denominators mrti/ not i)0 
the least common denominator to which the given fractions are capable of being 
reduced. Thus, the fractions \, •§■, and -j^, when reduced to the least com- 
mon denominator as they stand, become -,\, -j*^, and -5^. But it is obvious 
that these fractions are not reduced to their Uasl common denominator; for, 
they can be reduced to i, J, and |. Now, if the given fractions are reduced 
to the loweil terms, they become J, i, and J, and the Uasl convmon muUipk of 
their denominators, is also 4. (Art. 17(i.) 

3. By a moment's reflection the student will often discover the least common 
denominator of the given fractions, without going through the ordinary pro- 
cess of finding the least common multiple of their denominators. Take the 
fractions -J-, ^, and -^ ; the least common denominator, it will be seen at s 
glance, is 4. Now if we multiply both terms of -^ by 2, it becomes -J ; and it 
we divide both terms of -^j by 3, or reduce it to its lowest terms, it becomes }. 
Thus the given fractions are equal to |, S, and 1, and are reduced to ihe knii 
common aeiwminatoi', 

74. Reduce -J, f, and i to the least common denominator. 

Operation. Now 2 X 2 X 3 X 2=24, the least com. denou, 
2)4 " 6 " 8 Then 24-^-4 = 0, and 6X3 = 18, the 1st num 
2 )2 " 3 " 4 24-^6=4, and 4X5=20, the 2d " 

1 " 3 ■' 2 24-^8=3, and 3X7=21, the 3d " 

Ans. if, IJ, andfi. 

75.. Reduce •?• and -fr to the least common denominator. 
Reduce the following fractions to the least common denominaior ; 



76. 


-jSj, f , f , and -i^. 


84. 


if, n, U. and n. 


77. 


f , f , and i. 


85. 


■^, ti. ii. and A. 


78. 


i, -f, i, and ii. 


86. 


A. ii> if. and n- 


79. 


f, i , f , and tV. 


87. 


if, n. A, and n- 


80. 


•f , i, f . and if. 


88. 


ft, U, ff, and n.. 


81. 


1, A, if, and Vi- 


89. 


a. ih ii, and n. 


82. 


-h, «. 1^. and n. 


00. 


U. ii, 1i. and -i^f. 


83. 


h h n, and -ti. 


91. 


U, fsV, ii, and r?^. 



Q.DIST. — Obs. Does .tills process niter the value of the-given fractions? Why nolt 
Wb&t does this rule suppose respecting the given fractions 1 
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ADDITION OF FRACTIONS. 

Ex. 1. A beggar meeting four persons, obtained ■* of a doUat 
from the first, f from the second, f from the thii'd, and f from 
the fourth : how much did he receive from all '? 

Solution.— iimce the several donations are all in the same parts 
of a dollar, \t2 : bixths, it is plain they may be added together in 
the same manner as. whole dollars, whole yards, <fec. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 13 
sixths. Ans. -^j or 2^ dollars. 

Ex. 2. ViTiat is the sum of ^f and -f ? 

Obs. a difficulty here presents itself to the learner : for, it fa evident, that 
2 Ihirils and 3 fi/urlhs neither make 5 Lkirds, nor 5 fyiarUis. (Art. 51.) This 
difficulty may be removed by reducing the given fractions to a common de- 
romioator. (Art, 200.) Thus, 

Operation. 
2X4=8 



„ „ . the new numerators. 

3X4^=12, the common denominator. 

The fractions, when reduced, are -^ and ^; now 8 twelfths H- 
9 twelfths=17 twelfths. Ans. H, or 1-,^. 

202. From these illustrations we deduce the following general 

RULE FOR ADDITION OP FRACTIONS. 

Hednce the fractions to a common, denominator ; add their nxt- 
merators, and place the sum over the common denominator, 

Obs. I. Cmnponmd f radians most, of course, be reduced to simple ones, be- 
fi*re attempting to reduce them to a common denominator. (Art, 198.) 

2. ^T'xt'l 'iiumbers may be rednced to improper fiactions^ and then be added 
ccconling to the rule; or, we may add the whole numbers ^J fractional parts 
separately, and then unite their sums. 

3. In many instances the operation may be shortened by ledmnng the g(veii * 
tractions to me tosJ ctntmum denominator. (Art. 201.) 

Q17EST. — SQ3. How are fiactions added? Ois. What mo^^ be doae with compaum] 
Dactiou? How are mizisd nombsr: iuidsd 1 fln? ma;- the operation fraqoenllfteibarv 
VxAt 
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EXAMPLES. 

3. What is the sura of i, -J-, and fl Ans. V-2. 

4. What is the sura of i, f , f , and f ? 

5. Wtiat is the sum of f, -|, i, and f ? 

6. What is "the sum of -f, i, ii, and i ? 

7. What is tlie sum of f, -fe f, and -ft? 

8. What is the sum of f, f , ft, and -fV ? 

9. What is the sum of f, tV, f, and f ? 

10. What is the sum of -^S -^, i, and V? 

11. Wliat is the sum of i, -J-, -J-, -J, and f? 

1 2. What is the siim of -| of i, f of -f, and f ? 

13. AVhat is the sum of i of f , -f of i, and -^ ? 
] 4. Wliat is the sum of f of | of i of -J-, and } ? 
15. What is the sum of f, -J- of 3, f of i, and -f? 
10. What is the sum of 4i, 8-}-, 2i, 6i, and f ? 

17. Wliat, is the sum of i of G, f of 2, 3^, and 5f ? 

18. Wiiat is the sum of i, U, ii, fi. and -H? 

19. What is the sum of 21i, 351, ff, and f of -| ? 

20. What fs the sum of i of f, -^, 6^, If, and f? 

21. What is the sum of 1 and -j^ ? 

Noln. — It is obvious, if two fractions, each of whose numerators is 1, are re- 
duced to a common denominator, the new numerators will be the same £is tha 
given denominators. (Art. 200.) Thus, if -); and -^ are reduced to a common 
denominator, the new numerators will be 12 and 8, the same as the given de- 
nominators. Now, the sum of the new numerators, placed over the product 

134-8 20 
©f the denominators, will be the answer; f Art. 202;) that is -r: — a^Kpt ot 

12^0 yb 

■J^, the answer required. Hence, 

203< To find the sum of any two fractions whose numerators 
are one. 

Add the denominators toffether, place this sum over their prod' 
uct, and the result will be the answer required. 

Obs. 1. The reason of this rule may be seen from the fact that the opera- 
tion is the same as reducing the given fractions to a common denoniinatoi; 
then adding their numerators. 

2. When the numerators of two fractions are the same, their sum may be found 

anEST.— 303. How is the snm of any two fractions found whose nameratoit are M 
Obt. Row find the sum of two fractioas whose numerators are the same ? 
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by multiplying the Bum of the two denominators by the common numeraUn, 

nni] placing the result over the product of the given denominators. Thus, tht 

. ra , T w (4+5)x3 9X3 27 , . 

.om off and4 is equal to i--i-^_=^j_^=:_, or 1^. 

22. What is tlie aum of -^ and -gV ? Of tV and -jV ? 

23. What is the sum of '-gV and f? ? Of e^ and -gV ? 

24. What is the sum of -gV and -gV ? Of -jir and -gis ? 

25. What is the sum of ^ and -f^ ? Of t^j and fy ? 
^26. What is the Sum of i^^ and 15 ? Of ^ and if ? 

27. What is the sum of .-^f and f f ? Of ff and i% ? 

28. What is the sum of 5 and f ? 

Note. — The design in this and the following examples is to ineorporaie the 
integers with the fr&ctions, and express the answer fractionally. 

Solution.— 5—^. (Art. igT. Obs. 2.) .'How ^+i=^ Ana. 

304. Hence, to add a whole number and a fraction together. 

Reduce tlie whole number to a fraction of the same denominator 
as that of the given fraction ; then add their numerators together, 
(Arts. 202, 197, Obs. 1, 2.) 

Nok. — The process of incorporating a whole number with a fraction, is the 
same as that of reducing a mixed number to an improper fraction. (Art. 197.^ 

29. What is the sum of 45 and f ? 

30. What is the sum of 320 and i^ ? 

31. What is the sum of 452 and t%- ? 

32. What is the sum of 635ig-+427H+1625^? 

33. What is the sum of 195?i+600^+S630-H4-160f ? 

34. What is the sum of 671fl+483if +8421^^+4325^? 

35. What is the sum of 50O-H+lOO-|i+4OO5-||+3O2O;V ? 

36. What is the sum of 239+f +644|i+1650+f +4500t»5? 

37. What is the sum of 6563i+1000i+1830^+8396^? 

38. What is the sum of 356-H^+46f+165i+600f +321f ? 

39. What is the sum of 41-i-+105-*+300f+241f +472-J-? 

40. What is the sum of 8672i+163645i+1800f +66251-f. ? 

41. What is the sum of 26003-J-+19352f +92831+68693|? 

42. Wliat is the sum of 19256-^r+46600i+f of f of f ? 

43. What is the sum of f of 28+6i+45f +-|- of 300 ? 



QnisT.— 304. How add a whole number and a fraction 1 
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SUBTRACTION OP FRACTIONS. 

205. Ex. 1. A man bought -fn of an acre of laijd, and after« 
wards sold -ft of it : how much land had he left ? 

Solution. — 7 tenths from tenths leave 2 tenths. 

Ans. -j^ of an acre, 

2. A laborer having received 1 of a dollar for a day's work, 
spent -J- of a dollar for liquor : how much money had he left ? 

Note. — The learner meets with the same difliculty here as in the second ci- 
ample of adding fractions; thut is, he can no more subtract Ji/l./is from ei/f/dlis, 
than he can add Ji/l/is to cigldlis ; for, f of a dollar taken from -J of a dollar will 
neither leave 4 fifth, nor 4 eightlis. The fractions must therefore be reduced 
^9 a common denominator before the subtraction can be performed. 

Operation. 

J7 w r OK ^ 

. „_„, I the numerators. (Art. 200.) 

8x5=40, the common denominator. 
Tlie fractions become ff and f^. Now -fS — H=ii -^li'- 

206. From these illustrations wo deduce the following genera] 

rule" for SUBTRACTION OF FRACTIONS. 

Reduce the given fractions to a common denominator ; subtract 
the less numerator from the greater, and place the remmnder over 
the common denominator. 

Obs. Conipmnil fractions must be reduced to simple ones, as in addition ef 
fractions. (Art. 198.) 

EXAMPLES. 

3. From f take ■}-. Ans. ift. 

4 From +f take i»y.' 9. From ^f take f?. 

,. From ii take if. 10. From f of f take J- of -J. 

6. From i§- take f . 11. From f of ^ take j of f. 

7. From U take if. 12. From ^ of 40 take f of 20. 

8. From H take -Ji. 13. From f of | of i take -f of i. 

CIdebt.— 2nG. Hnw in one ftactlon subtracted (Vom another 7 Obt. Wbat U to b* daal 
Vlch comiHrnnd frsctions ? 
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20T . Mixed numbers may be reduced to improper fractiona, 
then to a common denominator, and be subtracted ; or, the liac- 
tiona] part of tie less number may be taken from the fractional 
part of the greater, and the less whole number fix)m the greater. 

14. From 9^ take Tf . 

First Operation. Second Operation. 

■7^=31 Ira. 



Ang. i=lf, or Ih -Ans. If, or IJ. 

Note. — Since we caxaxH take 3 fonrths fiom 1 fomtli, we borrow a mtU in 
the second operation and reduce it to fcmrUis, wbich added to the 1 fimitli, 
make 5 Umrtha. 'Saw 3 fouitfas bam 5 fixnths leareS Cmiths: 1 to can; to 
7 makes 8, and 8 from 9 leaves 1. 

15. From 25f take 13^. 17. From 178^5 take 56f. 

16. From 230,^ take 160^- 18. From 761ff take 482^^. 

19. From 5 take f. 

SayffesUon. — Since 3 thirds make a whole one, in 5 whole ones 
there are 15 tliirds ; now 2 thirds from 15 thirds leave 13 thirds. 
Am. ^, or 4-i-. Hence, 

208. To subtract a fraction from a whole numAer. 

CJumge the lehole number to a fraction having Ox same denom- 
inator as the fraction to he subtracted, and proceed as before. 
(Art. 197. Obs. 2.) 

Ob8. If the fiactmn to be snbtracted is a jiropcr fraction, we may simply 
borrow a unit and take the fraction Grom tiiis, lemembeiiDg to diminish tb» 
wh(je number _by 1. (Art. 69. Obs. 1.) 

20. From 20 take f. Jns. 19f. 

21. From 135 take 9f. 26. From 729 take 125^. 

22. From 2G3 take 24^. 27. From 1000 take 25A- 

23. From 1C8 take 30f. 28. From 563 take 562f|. 

24. From 567 take lOOf^-. 29. From 9263 take 999^. 

25. From 634 take 342f 30. From 857 take 78':if. 

(tcuT.— 307. Et-r aie mind nDmben inbtncted 1 208. How i> a tkactai aMBcai 
bom a wlisle uuaber 1 

6 
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MULTIPLICATION OP FRACTIONS. 

209. We have seen that multipljing by a whole mtmber, is 
taking the multiplicand as many tii/ics ar, there ai-e tmits in the 
Brultiplier. (Ai-t. 82.) On the other hand. 

If the multipKer is only a part of a unit, it is plain we must 
take only a part of the multiplicand. That is. 

Multiplying by i, is- taking 1 iialf of the multiplicand once. 
Tiius, 12xi=6. 

Multiplying by ^, is taking 1 third of the multiplicand once, 
Thus, 12xi=4. 

Multiplying by -f, is taking 1 third of the multiplicand twice 
Thus, 12xi=8. Hence, 

210. Multiplying hy a fraction is taMny a certain Tonrios 
of tlie multiplicand as many times, as there are like portions of a 
unit in tlie multiplier, 

Obs. If the multiplier is -a uml oTl,thepnxlnctisi!{7uz2 to the multiplicand; 
if the multiplier is greater than a unit, the product is greater than the multi- 
pUcand ; (Art. 82 ;) and if the multiplier is less than a unit, the product ii 
less than the multipUcaniT. 

CASE I. 
fill. To multiply a fraction and a whole numher together. 
Ex. 1. If 1 man drinks -f of a barrel of cider ji a month, how 
much will 5 men drink in the same time ? 

Analysis. — Since 1 man drinks -f of a barrel, 5 men will drink 
S times as much ; and 5 times 2 thirds are 10 thirds ; that is, 
.|X5=Y. orH- (Art. 196.) -4jw. 3i barrels. 

Ex. 2. If a pound of tea costs -f of a dollar, how much will 
4 pounds cost ? 

Solution. — 1X4=-^; and -1=2^, or 2i dolls. Ans. 
Or, since dividing the denominator of a fraction by any num- 
ber, multiplies the value of the fraction by that number, (Art. 1 89.) 

QrEST. — ^209. What is incant by miitliplyinR by a whole nnrabcr? 210. What i:f mcaol 
Dy multiplying by a fraction ? Obs. If the nuiltiplier is a unit or I. what is the prodtL"** 
squal to? When theinnltiplicris greater than 1, how is the product, cain|»ied «lth th« 
•idtl pUeauul t When less, how } 
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if we clhide the denominator 8 by 4, the fraction will become f, 
which is e(iual to 2^, the sunie as before. Henco, 

!<£1 3. To multiply a fi'action by a whole number. 

Multiplij the numerator nf the /ruction lij tlie whole number, 
aiid write the product over the denominator. 

Or, divide the denominator hy the whole number, tbhev, this can 
be done without a remainder. (Art. 189.) 

Obs. 1. A fraction is multiplied into a Tamnhcr eipiallo its dciuyiiwuUor hy 
m»«/to£- the Jenominutor. (Ax. 9.) ThusfX~=4. 

2. On the same jirinciple, a fraction is iuulti|ilie(l into miy factor ;n its de- 
nimiiniUiir, by cnnci)in« that factor. (Art. 181*.) Thus, -1^x3=^^. - 

3. Since inultifihcation is the repealed luldiiinn of a number or qua.itify to 
il'sclj, (.Art. 80,) the stuvlent aomctimes finds it diflicult to account lor the fact 
that the product of a number or quantity by a proper fraction, is always /c.« 
than the number multiplied. ' This difficulty will at once be removed liy re- 
flecting that miil/ipliihig by a frnclion is lalung or repealing a certain piirtion 
of the multiplicand as many tunes, as theie are like porlimis of a unit in the 
multi^jlier. (Art. 210.) 

EXAMPLES, 

3. Multiply ^i by 15. Ans. Vu< or 10^. 

4. Multiply ^ by 8. 9. Multiply ^ by 165. 

5. Multiply fj by 30. 10. Multiply fff by 100. 

6. Multiply f^ by 27. 11. Multiply ^ by 630. 
1. Multiply ifj- by 4.5. 12. Multiply f^ by 1000. 
8. Multiply f^ by 100. 13. Multiply ^Jaj 831. 

14. Multiply 12^ by 8. 

02}eration. 

\2'i 8 times -f are ^^, Ahich are equal to 5 and |, 

8 Set down the ^. 8 times 12 are 90, and 5 (which 

Ans. 101-^. arose from thfc fraction) make 101. Hence, 

SI 3> To multiply a mixed number by a whole one. 
■ Multiply the fractiorud part and the wliole number separately, 
tnd unite the jjroducts. 

QcEsT. — 212. How niiilliulv a fmclinn by a whole number? Oht. How Is a fVacuon 
iiuUipliefl by >t number equiil t» its dennminauir 1 How by any factor in lU ilenomlnatoz 1 
ta. Bow is a mixed number multiplied by a whole one T 
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15. Mdltiply 45i by 10. Ans. 45ii. 

16. Mukiply 81^ by 9. 19. Multiply 1271 by 35. 

17. Multiply 31 i-g- by .^0. 20. JMulUply 4SA by 47. 

18. Multiply 148+J by 25. 21. Multiply 250iiir by 60. 

214. Multi2ihjinc/ by a fraction, we have seen, is taking g 
certain portion of the imiltiplicand as many times, as there are 
like portions of a unit in the multiplier. H9nce, 

To multiply by -ij- : Divide the multiplicand h%j 2. 

To multiply by \ : Divide the multiplicand hy 3. 

To multiply by \ : Divide the multi2}lica.nd hy 4, &c. 

To multiply by | : Divide hy 3, and nmltiply the quotient hy 2. 

To multiply by ^ : Divide hy 4, and multijily the quotient by 3. 

215. Hence, to multiply a whole number by a fraction. 
Divide the multiplicand hy the denominator, and multiply the 

quotient hy the numerator. 

Or, multiply the given numhcr hy tJie numerator, and divide tlht 
product hy the denominator. 

Olis. I. When tho given number cannot be divided by the denominator 
vrilliout a rcii\iunder, the latter method is generally preferred. 

2. Since the [iroduct of any I a., numbers is the same, whichever is taken 
for the multiplier, (Art Wi,) the fraction maybe taken for the multiphc.ind, 
and the whole number for the multiplier, When it is more convenient. 

22. If 1 ton of hay costs 21 dollars, how much will -J of a ton 

cost? 

Operation, 

Analysis. — Since 1 ton costs 21 dollars, ^ of 4 )21 

a ton will cost ^ as much. No^v, 1 fourth of 21 5i 

is ^f"-; and ^ of 21 is 3 times as much; but 3 

'^X3='^=f , or 15f dollars. Ans. 1?? doUs, 

23. Multiply 130 by i. Ans. 45 i. 

24. Multiply 432 by i. 20. Multiply 300 by f. ' 
25/ Multiply 035 by i. 27. Multi])ly 580 by ^. 

aimsT.— SI5. Ildw Is a whole number niulllpUeil by a rractlon} 210. How find ft fia» 
Hoii&l put of a unmbor 1 
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28. Multiply 6T2 by f. 31. Multiply 660 by ■^. 

29. Multiply 710 by i. 32. Multiply 840 by if. 

30. Multiply 765 by -J4. 33. Multiply 075 by -JH- 

21G. Since mahiplying by a fraction is taking a certiin por- 
tion of the multiplicand as many times, as there are like jMnions 
of a unit in tlie multiplier, it is plain, that the process of finding 
a fractional part of a number, is simply multipli/iny l7ie number 
hy the given fraction, and is tJierefore jierformed by the mme rule. 

TIius, f of 12 dollars is the same as the product of 12 dollars 
multiplied by tJ ^nd 12Xi = 8 dollars. 

Obs. The priicess of finding a fractional part of a numher, is often a source 
of con.'u-siiin anil jwrplciity tj the learner. The di.Ticuhy arises from the 
erroneous iiniiression lh;U fintlipg a.frtuJiirtifd jnrl^ inipHes that the given niun- 
Iter must be dicided by \bs fraction, instead of Using miUiiplicd by iL 

34. Wiat is T^j of 4.57 ? Ans. 206-,^. 

35. What is if of 16245 ? 38. What is -JH of 52C8 ? 
30. AVhat is f* of 25000 ? 39. Wiat is fff of 4.j2C0 ? 
37. What is iVg of 4201 ? 4«. What is -ftVy of 452120 ? 

41. Multiply 04 by 5^^. 

Ojxratlon. 

2)64 We first multiply 64 by 5, theft by *, and the 

5i sum of the products is 352. But mu]tiplyin<r by 

320 i is taking one luilf of the multiplicand once. 

32 (Arts. 82, 214.) Hence, 
Alls. 352. 

fin. To multiply a -whole by a mixed number. 
MuUiphj first by tJte integer, tlum by tlie fraction, and add the 
products together. (Art. 214.) 

42. Xfultiply 83 by 74. Ans. 507*. 

43. Muhiply 45 by Si. 47. Multiply 225 by 304-. ~ 

44. Multiply 72 by 10J-. 48^ Multiply 342 by 204. 

45. Multiply 93 by 12 j. 49. Multiply 432 by 35|. 
4e Multiply 184 by 18f. 50. Midtiply 085 by 42^. 



QcziTT.— {217 How is a whole niuuber moliipUed by a mind nomlwrl 
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51. Multiply 125 by lO^ft-. 56. Multiply 457 by 12H- 

52. Multiply 20 by lO^il. 51. Multiply 107 by +7?^, 

53. Multiply 256 by l7-i\. 58. Multiply 510 by S.^if. 

54. Multiply- luG by 4Ui. 59. Multiply 834 by 8!>-rS- 

55. Multiply 341 by 30-ft-. GO'. Multiply 963 by 05 H- 

CASE II. 
2 1 S^. To mult'qUy a fraction hy a fraction^ 
E.x 1. A man bought -^ of a bushel of wheat, at | of a dollai 
per bushel : how niucli did he pay for it ? 

Anahjs'i.. — Since 1 bushel costs -f of a dollar, i of a bushel 
must cost \ of -J, which is -^ of a dollar; for, multiplying tlia 
denominator, divides the value of the fraction. (Art. 188.) Kow, 
if \ of a bushel costs i\- of a dollar, ^ of a bushel will cfist 4 times 
as much • and 4 times -^^ are -j J, or -f^ dolls. (Art. 195.) 

Ans. y\ of a dollar. 

Or, we may reason thus : since 1 bushel costs -f of n dollar, 
■J- of a bushel must cost -f of -J of a dollar. Now ^ of ,-| is a com- 
jiound huclvm, wh(3se value is found b)'^ multiplying the numera- 
tors together for a new numerator, and the denominators for a 
new denominator. (Art. 198.) 

Solution.' — |Xi=^^, or -^ dollars, Aiis. Hence, 

319< To multiply a fraction by a fraction. 
Midllphj the numerators together for a new numerator, and Iht 
denominutors togetlicr for a new denominator. 

Obs, 1. It will be seen that the process of multiy)lying one fraction liy an* 
otlier, is prcci.'icly the same as tiiat of reducing; coiiijiound fractions to simple 
ones. (Art. I!)H.) 

2. The rcrvion of this rule may lie thus c^tplaiiieil. Multiplyins Iiy a fraction 
is takinjf a arrUun }i<t.rl of' the imittiplirarnl as many linips. as tln;re are Ukf. 
pnr/.t of a uihi/ in (hr Mnilti|i!iei'. (.Art. "210.) Now niulliiilvioir ihc ilunninina- 
tor of t!ie rmiUi|ilit:an(t iiy the tifrmmiiiator of the niuUiiiliiir. iriv(;s the value 
ofunlv ""^ofthe parts ileiioifil by the ^iven muhiplier; (Art. IWH;) wi; there- 
fore imilli|ily this new prmha-t hy 'he nuniiratnr of the multiplier, to find the 
nunit/er of parts denoted hy the given mulliplier. (Art, t8G.) 

QtiFST.— 219. How is a fraciion multipried by a fractloal Obs. To what Is the proeml 
cf muitlpIyUig one fraction t>y another sinular? 
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2. Multiply f by -J. Ans. -/V=i- 

3. Multiply f by t^. 6. Multiply ff by 4f. 
4 Multiply H by +i. 7. Multiply ff by ff. 

5. Multiply M by U- 8. Multiply ff by iU- - 

9. What is the product of -f- into f into -ff into -J into J ? 
10. What) cost 6^ yards of cloth, at 4^ dollars per yard ? 

Analysis. — 4-^ dollars=f, and 6| yards=^. (Art. 197.) Now 
!X-¥^=-^, or 30. (Ajt. 196.) ^ks. 30 ddllars. Hence, 

220. When the multiplier and multiplicand are both miied 
numbers, they should be reduced to improper fractions, and then 
be multiplied according to the rule above. 

Obs. Mixed numbeis may also be mul^plied together, vnUumt redveing thea 
to improper fractions. 

Take, .for instance, tfie last example. We first multiply by 4, Operation, 

the whole number. Thus, 4 times -| are ^, equal to 3 and -^ ; C| 

set down the | , and carry the 2. Next, 4 limes 6 are 24, and 4} 

2 to carry are 26. We then multiply by i, the fractional part. ~SC} 

Thus, J of 6 is 3 ; and i of 2 thirds is i. The sum of the two 3J 

partial products is 30 dollars, the same as before. 30 dolb. 

11. Multiply 6f by 2it. 23. Multiply 246tV by f-J-. 

12. Multiply 8t\ by 6f. 24. Multiply 91ff by f of -f-. 

13. Multiply 13f by 17f. 25. Multiply 1475 by f of 21. 

14. Multiply 15f by 20f. 26. Multiply 34i by i of 68. 

15. Multiply 30f by 44-;^. 27. Multiply 800 by f of 1000. 

16. Multiply 63fi by 50f. 28, Multiply .V of 75 by f of 28. 

17. Multiply 17-^3 by 25i|. 29. Multiply 2^ by •§ of f of 85. 

18. Multiply 47f^ by 17if. 30. Multiply f of 2i by f of 01. 

19. Multiply 61-1^ by 32|-f. 31. Multiply fof lOiby f of 8-}. 

20. Multiply 71|t by 45/f. 32. "Multiply |of 16iby|of OJ. 

21. Multiply 83-^1 by 61^. 33. Multiply iofi'„-of20by25i. 
12. Multiply 96if by 72i^ 34. Multiply -Jf of Ooi by 46J. 

35. What cost 12.5^ bbls. of flour, at 7f dollars per barrel? 

36. What cost 250^ acres of land, at 25j- dollai-s per acre ? 

37. If a man travels 40f miles per day, how far will he travel 
kil35i-days? 

Ocxn'.— SSO. When &s moltiplJBr and malUpllcajid are mixed numbers how ivoceedt 
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CONTRACTIONS IN MULTIPLICATION OP FRACTIONS. 

Es. 1. Multiply f by i and -ft- and i and f. 

Operation. Since the factors 3, 5 and 8 are 

^ $ ^ 17 7 commoiito the numerators and denoBQ- - 

i'*^8^11^$^2~22 inators, -we may ^araceZ them; (Art. 
191 ;) and then multiply the remain- 
ing factors together, as in reduction of compound fractions to sim- 
ple ones. (Art. 199.) Hence, 

221. To mvfltiply fractions by Cancelation. 

Cancel all the factors' common both' to the numerators and de- 
nominators; then multiply together the factors remaining m the 
numerators for a new numerator, and those remaining in the de- 
wminators for a new denominator, as in reduction of compound 
fractions. (Art. 199.) 

Obs. 1. The rraioreofthis process maybe seen from the fact that the proJnct^ 
of the numerators is divided by the savwMuvibers as that of the dcnqminatorsj 
and therefore the value of the answer is not allered. (Art. 191.) 

2. Care must be taken that the factors canceled in the numerators are ccs- 
aclbi cquai to those canceled in the denominators. 

2. Multiply •? by i and f Ans. -f. 

3. Multiply f by ■& into f . 1. Multiply ■? of f by -ff- 

4. Multiply f by -^ into f . 8. Multiply A by ff of -i»i. 

5. Multiply f by i into i. 9. Multiply ii of 4 by VV- 

6. Multiply -I by f of f . 10. Multiply 3i by H of 8. 

11. Multiply i by 1 and f andf and f. 

12. Multiply f by -f and -flf and ^ and ^. 

13. Multiply U- by f and fi and iV and -^. 

14. Multiply -|*r into ff into -f into f into /„- into ■?. 

15. Multiply Vs into -fl into ff into f| into f into H-- 
10. Multiply ft- into -ft- into f into -,\ into. 14- into |. 

IV. Wliat must a man pay for 3i barrels of flour, when flour w 
worth 6 dollars a barrel ? 

Quest. — 221. How are fractions multiplied by cancelation? Obs. How does il appeal 
iliiit this process will give the true answer ? What is necessary to be observed with la- 
gard to canceling factors 1 
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Analj/sis.—3i bbls. is i of 10 Operation. 

libis. ; now since 1 bbl. costs 6 dolls. 6 price of 1 bbl. 

dollars, 10 bbls. will cost 10 times 1_0 

as much, or 00 dollars. But we 3)00 " of 10 bbis. 

wished to find the cost of only 3i dolls.'20 " of 3J bbls. 

barrels, which is i of 10 bbls. * 

Therefore if we take ^ of the cost of 10 bbls., it -will of coui-s4 
be the price of 3-^ bbls. 

Proof. — dolls. X 3^=20 dolls., the same as before, 

Nnle. — In like manner, when the multiplier is 33j, 333j, &c., if we laultiply 
by 100, 1000, &c., i of the product will be the answer. Hence, 

222. To multiply a wh'ole number by 3-J, 33-^, 333^, ifec. 
Annex as many ci'pliers to the multiplicand as there are 3s inthe 

inter/ral part of ilie multiplier ; then take \ of the number thus 
produced, and the result will he the answer required. 

Obs. I. The reason of this contraction is evident from the principle that an- 
nexing; a cipher to a number multiplies it by 10, annexing two ciphers multi- 
plies it by 100, &c. (Art. »8.) But 3j is 1 oflO; 33^ is } of 100, &c. ; there- 
fore annexing- as many ciphers to the multiplicand, as there are 3s in the in- 
tegral part of the multi|jlier, gives a product 3 times too large ; canse(|uenll} 
J of this product must be the true anSKer. 
2. When the multiplicanil is a viixed number, and the multiplier is 3}, 33} 
- &c., it is evident we may multiply by 10, 100, &c., as the case may be, and \ 
nf the number thus produced will be the answer required. 

18. Multiply 158 by 33^. Ans. 5206J. 

19. Multiply US by 3^. 22. Multiply 297 by 3331-. 

20. Multiply 256 by 33^. 23. Multiply 5CU by 3i. 

21. Multiply 1728 by 33-^. 24. Multiply 426f by 334-. 

223. To multiply a whole number by 6f, 6Gf, 060;, &c. 
Annex as many ciphers to the multiplicand ds ilicre are OS in the 

Inter/nil part of the mnllipUer ; then take f of the numher thus 
pi oil need, mid the result will be the answer required. 

Obs. The rcn'nn ofthis contraction is manifest from the fact hat Cj is 5 of 
10, IVij is 3 of 100, &c. 

25. What will Of tons of iron cost, at 75 dollars per ton? 

Quest.— SK2. How may a whole number bo miilUpIied by 3J, 33{, feci 223. How 
tuiy a who's number be muUipIied by G|, GGj, &a 

6* 



Missing Page 



Akts. 224-226.J fhactions. 133 

Obs. The reason of this contraction is evident from the fact that 1 1 is '} 
»f 10 ; 'Gj is I 01' 100; IdGj is ^ of 1000, &c. 

36. Wlwt will 16 f bales of Swiss muslin cost, at 735 dollar* 

per bale ? 

Solution. — Annexing two ciphers to 735 dolls., it becomes 
12 500 dolls. ; and 73500-^6=12250 dolls. ^wj. 

37. Multiply 767 by If. 39. Multiply 489 by 16f. 

38. Multiply 245 by 16|. 40. Multiply 563 by 166|. 

Note. — Specific rules might be added for multiplying by 1-J-, 11-J, lil^-, S\, 
63i , 833i , G|, &c., but they will naturally be suggested to the inquisitive mind, 
Gsom the contractions already given. 



DIVISION OP FRACTIONS. 

CASE I. 
!226« Dividing a fraction hy a whale numher. 

Ex. 1. If 4 yards of calico cost f of a dollar, what will 1 yard 
cost? 

Analysis. — 1 is 1 fourth of 4 ; therefore 1 yard will cost 1 
fourth part as much a^ yards. And 1 fourth of 8 ninths oi' a 
dollar, is 2 ninths. Ans. -f of a dollar. 

Operation. We divide the numerator of the fraction by 

|-r4=:f Ans. 4, and the quotient 2, placed over the denomi'' 
nator, forms the answer required. 

2. If 5 bushels of apples cost -fj of a dollar, what will 1 bushel 
cost? 

Operatien. Si»ce we cannot divide the numci- 

" . c__L!_ ,^11 ^^„ #tor by the di»isorS,- without a re- 
w , 1-X3- ou mainder, we multiply the dcnomina* 

tor by it, which, in efFoct, divides the fraction. (Art. 188.) 

PHOor.-r-H dolls. X 5=^ dolls., the same as abova Hence^ 



I'li'st Metliad. • 


aScwj! 


OQ— ° = 20 ^"*- 


15 15 

20 • °— aox5 
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227. To divide a fraction by a whole number. 

Divide tl'x numerator hy the whole number, lolien it can le dont 
wiiliout a remainder ; but lohen this cannot be doiie, muUiTply tki 
denominator by the whole number. 

3. What id the quotient of ^ divided by 5 ? 

'■ M~ethod. 

15 3 . 

= 100' °'' 20 ^"»- 

4. Divide *! by 0. 1. Divide f| by 12. 

5. Divide fV by 7. 8. Divide ^i'^^ by 25. 

6. Divide ^ by 16. 9. Divide HI by 20. 

CASE II. 
22S* Dividing a fraction by a fraction. 

10. At i of a dolhir a basket, how many baskets of peactiea 
can you buy for -^ of a dollar ? 

Analysis. — Since i of a dollar will buy 1 basket, f of a dollar 
will buy as many baskets as i is contained times in ^; and -J is 
contained in ^, 4 times. Ans. 4 baskets. 

11. At "I of a dollar per yard, how many yards of clotli can be 
bought for -I of a dollar ? ^ 

Obs. J. Reasoning as before, { of a dollar will buy ns many yards, as { 
is contained times in g. But since the fnictions have diflcrcnt denomina- 
tors, it is plain we ciinnot divide one numerator by tlie other, as we did in tha 
last example. This difficulty may be remedied by reducing the fractions to a 
common denominator. (Art. 200.) 

First Operation. , 
I and I reduced to a common denominator^ become ■?-}■ and ^\ . 
(Art. 200.) Now5i-ri^-=-?i; andTi-=l-f\r. ^rts. 1 A yiwds. 

Obs, 2. It will be perceived that no use is made of the cnmmm r/nwmvinlm, 
alter it is olitnined. If, tliej^ro, w^.ijfcrt, the ilivixor, anLptlicn multiply lh« 
two fractions together, wV'shnll hiive lhc1%)flic rosuk as before. 

Second Operation. 
iXi (divisor inverted) =-fi, or IW yards, the same as above 

QDxaT.— S37. How Is a tVacUoa dlvliltd by a whole number 1 
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229. Hence, to divide a fraction by a fraction. 

L If ike given fractions have a common denominator, divide the 
nnmeralor of tlte dividend by the numerator of the divisor. 

II. When tJie fractions have not a common, denominator, invert 
the divisor, and proceed as in multiplication of fractions. (Art. 219.) 

Obs. 1. When two fractions have a common denominalor, it is plain one 
nuvieralor can be divided by the other, as ■well as one whole number by an- 
tlher; for, the parts of the two fractions are of the same dawminalion, 

2.~ When the fractions do not have a common denominator, the reason that 
in-erting the di\Tsor and proceeding as in multiplication, will produce the iTv£ 
a«si«r, is because this process, in effect, reduces the two fractions to a com^ 
tium deiumdnator, and then the numerator of the dividend is divided by the 
numerator of the divisor. Thus, reducing the two fractions to a common de- 
Dominator, we multiply the numerator of the dividend by the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
dend ; (ArL 200 ;) and, then dividing xht former proiluct by the latler, we have 
the same comihuUion of the same numbers as in the rule above, which will con- 
seqaently produce the savte result. 

We do not multiply the two denominators together for i common dctiomina- 
cor : for, in dividing, no use is made of a common denoniinator when found, 
therefore it is unnecessary to obt^iin it. (Art. 22S. Obs. 2.) 

The ioject of inverling tte divisor is simply for cmivenietice in multiplying. 

3. ■'Amimnul JraUions occurring in the di-.-isor or dividend, must be re- 
duced to simple ones, and mixed numbers to improper fractions. 

230. The principle of dividing a fraction by a fraction may 
also be illustrated in the following manner. Thus, in the last 
example. 

Dividing the dividend f by 2, the quo- Operation. 

tient is TV- (Art. 188.) But it is required i-r2=-i^ 

to divide it by 1 third of two ; consequently -ft- X 3 =-fi 
the tV is 3 tirtus too small for the true And -^^=1-1^. .4b,. 
quotient; therefore multiplying ^ by 3, 
will give the quotient required ; and -[^X3=-fJ-, or 1t^. 

X^-'- — Bj examination the learner will perceive that lliis process is piecisciv 

Qi-i!=T— -329. How is one rraclion divided by nirothcr when they have a cnnii.ion de 
fiomt.iaujf linn-. u'hcD Ihey have not common (ieoriniinators ? Obs. When the fmctioof 
!l.iv^ a common dennuiicatiT, h-'U does it appear thai dividing one Dui.ienttor by the other 
Bfili give tne inie answer 1 When the fiaciions have not a commoL denominator, how 
joes It appear that inverting the dirisoi and proceeding as in maltipllcafiou will give liu 
iroeaaswerl What is the olgeet ofinvcrtiiig the divisorl How proce«d wl^eii tbe dlvlaa 
V dividend are compotuid firafttJoiu, or mixed auoiten 7 
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the «amo in cHTcct as the preoeJing; for, in both canes the dcnnminator of lh< 
diviilenil [» tuultiplied liy the rmirii-ratdr of tlie divisor, and the nvjiiicrator of 
the divirlond, by the denominator of the divisor. 

12. Divide f of f by 2^. Ans. -Jl, or -ft-. 

13. Divide 8^ by S-J. Ans. fj, or 2^^- 

14. Dividu ^ bv U- 10. Divide 55i by 10^. 

15. Divide^ by if. ^ l"?. Divide 40-f by 68^. 

231. Tlie process of dividing fractions may often be ion- 
traded by canceling equal factors in tlic divisor and dividend; 
(Art. 140 ;) or, after the divisor is inverted, by canceling factors 
which are common to the n\imei-ators and denominators. (Art. 191 ) 

18. Divide i of -f of A by f of f of f 

Operation. For convenience we arrange the numcra- 
t 1 tors, (which answer to dividends,) on tho 
ll 4 right of a perpendicular line, and the de- 
ll ^ nominators, (which answer to divisors,) on 
fi 5 the left ; then canceling the factors, 2, 3, 4, 
^ 5 and 7, which are common to both sides, 
;i f (Art. 151;) we multiply the remaining fac- 
j2l5-_ 11 ^^j_ tors in the numerators together, and those 
remaining in the denominators, as in the 
rule above. Hence, 

232. To divide fractions by Cancelation. 

I/duiuff inverted the divisor, cancel all the factors common hoth 
to Ike numerators and denominators, and tlie product of those re- 
maininf/ on the rifjhl of the line placed over the pi'oduct of those 
remaining on tlie left, will he the answer required. 

Oes. I. Bcfbro arranging the term* of the divisor for cancelation, it a alwayi 
nccpsnary to invert them, or Bupposc them lo be inverted, 

2. Tlie ir.aion of this contr.iction in evident from the principle, that if lh» 
numerator and denominator of a frartion nre iioth divided by the smnenumier, 
the v;i|ue of the fraction is not altereil. (Arts. 148, 191.) 

19. Divide 18f by Of. - Answer 3. 



aiii[3T.— 232. How divide fraclloiu by cancelation 7 How arrange Ihe lernij of tht 
|)Tcn frutlon* 7 0(>. What muitbe done to thedlvUorberoreamiDKlnglMMruul HaM 
'OM it kiiiieu that IU( c<nitraetlaa will give th« tt us uuw«r 1 
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20. Divide i of f by i of -i«r. 23. Divide f of Tt by f of f . 

21. Divide f of iJ by 6f 24. Diiide i of t of f by >. 

22. Di\-:de IS-J by -,\ of f. 2.3. Divide ff of 7 by f S of 42, 
28 Divide ^^ of ti of -ft of if by A of if of i of 5. 

CA&E III. 

233« .Dividin;; a wliole number by a fraction. 
27. How many pounds of tea, at f of a dollar a pomid, can be 
bought for 1.5 dollars? 

Anahjiis. — Since f- of a dollar -will buy 1 pound, 15 dollars will 
buT as many pounds as f is contained times in 15. Reducing the 
dividend 15, to tUe form of a fraction, it becomes -'i^; (Art. 197. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have ^Xz=^i; or 20. Ans. 20 pounds. 

Or, we may reason thus: \ is contained ip 15, as many times 
as there are fourths in 15, ^^z: 60 tnnes. But 3 fourths will be 
contained in 15, only a third as many times as 1 fourth, and 
00-^3=20, the same result as before. Hence, 

234. To divide a whole number by a fraction. 

Reduce tlie wliole number to the form of a fraction, (Art. 197. 
Obs. 1,) and then proceed according to the rule for dividihff a 
fraction by a f, action. (Art. 229.) 

Or, multi'ply the whole numher by the denominator, and divide 
the product by the numerator. 

Obs. 1. When the divisor fe a mixed number, it must be reduced to an im- 
proper fraction ; then proceed as aliove. 

Or, reducing- the dividend to a fraction having the same detunmnator, (Ait. 
197. Ota. 2,) we may divide one numerator by the other. (Art. 229. I.) 

2 If the divisor is a miil at 1, the quotient is eifiuil to the dividend ; if the 
^viiior is greiUcT than a unit, the quotient is lea than the dividend ; ami if the 
divisor ix x^ than a unit', the quotient is greater than the dividend. 

23. How much cloth, at 3^ dollars per yard, can you buy for 
28 dollars? 

Qt;E>T.— 831 Haw Is a wbole number divided by a fiactioa I Oit. Bow by « 
naiber? 
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Operation. Since the divisor is a mixed Tiiimber, 

3^)23 Tve reduce it to halves ; Tve also reduce 

2 2 the dividend to the same denominaior; 

1) 56 halves. (Art. 197. Obs. 2 ;) then divide one nu- 

Ans. 8 yards. merator by the other. (Art. 229. 1.) 

29..Divide To by f. 32. Divide 145 by 12^ 

30. Divide 96 by f. - 33. Divide 237 by 25^. 

31. Divide 120 by 10^. 34. Divide 425 by 31i 

CONTRACTIONS IN DIVISION OF FRACTIONS. 

235. Wlien the divisor is 3i, 33i, 333i, <fec. 

Multiphj llie' dividend hy 3, divide the jirodnct hy 10, 100, or 
1000, OS tlie case may be, and tlie result ivill be the true quotient. 
(Art. 131.) 

Obs. The rcas(yii of this contraction will be understood from the principle, 
that if the divisor and dividend are both muitipiied by the s/vme number, the 
quotient will not be alla-ed. (Art.l4G.) Thus 3JX3=10; 33jx3— 100, 
333JX3=1000, &c. 

35. At 3i dollars per yard, how many yards of cloth can be 
bought for 561 dollars? 

Operation. We first multiply the dividend by 3, 

dolls. 561 then divide the product by 10; for, m\ 1- 

3 tiplying the divisor 3\ by 3, it becomes \ 0. 

1|0)168|3 (Art. 146.) 
Ans. 168-1^ yds. 

36. Divide 687 by 33^. Ans. 10^^. 

37. Dividc'453 by 33i, 38. Divide 2783 by SSSJ. 

236. When the divisor is 1-|, 16-|, 1G6|, &c. 

Multiply the dividend by 6, and divide the product by 10, 100, 
or 1000, as the case may be. 

Obs. This contraction also depends upon the principle, that if the dinwi 
and dividend are both multiplied by the same number, the quotient will not ba 
aUered. (Art 146.) Thus, 15X6=10 j 105X6=100; 1G6|X6=1000, &«., 
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39. Wliat is the quotient of 725 divided by 16f ? 
Solution. — 725X6=4350; and 4350-MeO=43i Ans. 

40. Divide 36Y by If. 42. Divide 840 by 16f. 

41. Divide 507 by 16f. 43, Divide 1124 by 166f. 

237. When the divisor is li, IH, llli,'&c. 
Multiply the dividend hy 9, and, divide the product hy 10, 100, 
or 1000, as the case may he. 

Obs. This contraction depends upon the same principle as the preceding. 
Thus, 1^X9=10; 11|X9=100; 111-J:X9=1Q00, &c. 

44. Divide 587 by 11^. 

5^o':;?wra.— 587'X9==5283, and 5283-;-100=52-^ir Ans, 

45. Divide 861 by li. Am. 1U^. 

46. Divide 4263 by IH. 47. Divide 6037 by lli-J. 

Note. — Other methoils of contraction might be added,- but they will naturally 
fugffost themselves to the student, as he becomes familiar with the 'prind]jlc9 
of fractions. 

338> From tlie definition of complex fractions, and the man- 
ner of expressing them, it will be seen that they arise from di- 

vision of fractions. (Art. 183.) Thus, the complex fraction t-, is 
the same as -f-r--f-; for, the numerator, 4-^=f, and the denomina- 
tor li=i," but the numerator of a fraction is a dividend, and the 
denominator a divisor. (Art. 184.) Now, f-rf =^. which is a 
simple fraction. Heace, 

239. To reduce a complex fi-action to a simple one. 
Consider the denominator as a divisor, and proceed as in divtS' 
ion of fractions. (Arts. 229, 232.) 

Ofx.. The reason of this rule is evident from the fact that the deiiominalor- 
»t a fraction denotes a divisor ^ and the nwmeraior, a dividend; (Art. 184;) 
licncc the process rcvjuired, is simply performing ii'tc division wluch is ex- 
pressed by the givjn fraction. 

C^iJEST — S3?. Trom what do complex factions arise 1 339. How reduce them to sin* 
ylo fiactioas } 
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48. Reduce -- to a simple fraction. 

'4 

Solution.— i^=^, and /i=J^. (Art. 197.) 

Now -y-H-2i=-=Yx/9-, or if Ans. 

Reduce the following complex fractions to simple ones : 

8 5^ 

49. Reduce —r. 63. Reduce -v 



3i" 



TT 



50. Reduce -;j!-. 54. Reduce-^. 

7 lot 

51. Reduce -|. 55. Reduce ^. 

6i -14 

52. Reduce-^. 56. Reduce -|^. 

'5 if 

240. To multiply complex fractions together. 

First reduce- ike comjjlex fractions to simple ones ; (Art. 239 ;) 
tlien arrange the terms, and cancel tlie common factors, as in 7nui- 
tiplication of simple fractions. (Art. 219.) 

Obs. The terms of the complex fractions may be arranged for reducing them 
to simple ones, and for multiplication at the same time. 

57. Multiply g by g. 

Operation. The numerator 3^=|. (Art. 197.) Place 



s 



the 7 on the right hand and 2 on the left of 
the perpendicular line. The denominator 2| 
=^, which must be mvcrted ; (Art. 239:) 
i.e. place the 12 on the left and the 5 'm 
~9|,-5=5 ^-^^ theriglitof the line, lf=-^, and 4i— f, both 
of which must be arranged in the same man- 
ner as' the tenns of the multiplicand. Now, canceling I lif. com- 
mon '."i.'tors, v.'e divide tlie product of those remaining on the '"igat 
of the line by tlie product of those on the left, and the answot 
is -1. (Art 219.) 

QuBST.— 240. riciv are complex fractions multiplied together? 241. Ilor/ U oae eOB> 
(tlex fraction dividod by another 1 



Arts. 24(K242.] fractions. 141 

58. Multiply ^ by g. 60. Multiply | by | into ^. 

59. Multiply i| by ^. 61. Multiply ^| by ?| into J|. 

241. To divide one complex fraction by another. 

lleduce the complex fractions to simple ones, tJien lyroeecd as in 
iivision of simple fractions. (Arts. 220, 239.) 

62. Divide g by 1 

4* 9 4 36 , i 1 4 4 ,. 
Solution.~^=-X-=-^^, and ^=-^X-^^^^. (Art. 239.) 

-_ 36 4 36 21 756 ,^, ' 

^°^'i8-2i=^r8><T^T^=^°*- ^''*- 

9X4 ' 1X4 

Or, since the given dividend =- — - and the di visor =- — z' 
^ 2X9 3X7 

9 V 4 3x7 
then - — - X :; — : =the answer. (Art. 231.) 
2x9 1X4 ^ ■' 

„ ,, \ 9X4 3X7 0X<*X3X7 21 , , 

But, (Art. 232,) ^^y,— = --^^=- or 10^ Ar.. 

J. -L ja 9+ 

63, Divide \ by f. 64. Divide -{ by rj. 

4 4 4^ J, 



APPLICATION OF FRACTIONS. 

242. Ex. 1. A merchant bought 15-| yards of domestic flan- 
nel of one customer, 19i of another, 12^ of another, and 41-ft- of 
another ; how many yards did he buy of all ? 

2. A grocer sold 16f lbs. of sugar to one customer, 112^ to 
another, and 33-^ to another : how many pounds did he sell ? 

3. A clerk spent -26'^ dollars for a coat. Of dollars for pants, 
6J' iLiIIai-s for a ^•est, 51 dollars for a hat, and 6-^- dollars for a 
pair of boots : iiow much did his suit cost him ? 

4. A man ha^^ng 'bought a bill of goods amounting to 85-^v dol- 
lars, handed the clerk a bank note of 100 dollars: how much 
iLange ought he to receive back ? 
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6. A Lady went a shopping with _135-J- dollars in her purse; 
elie paid 11-^^ dollars for silk, 3f dollars for trimmings, 37^ dol 
lars for a shawl, and li% dollars for a muff: how much money 
Lad she left ? 

6. A man having ISCS-s^ dollars, spent 365i dollars, and lost 
562^ dollars : JiOw much had he kft ? 

7. What will 5G3 sheep cost, at 2f dollars per head? 

8. What cost 748 barrels of flour, at 1^ dollars per barrel ? 

9. What cost 378i yards of cloth, at 4 dollars per yard? 

10. What cost 1121-i\ lbs. of tea, at 5 shillings per pound ? 

11. What cost 430 gallons of oil, at li dollar per gallon ? 

12. What cost -J-f of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost ff of it by fire : what 
was the amount of his loss ? 

14. A garrison had 856485 pounds of flour ; after being block- 
aded 60 days, it was found that -J^f of it were consumed : how 
many pounds of flour were left ? 

15. At 11^ dollars per ton, what cost 103}- tons of hay? 

16. How many bushels of corn wOl 11 of acres produce, at 31^ 
bushels per acre ? 

17. What cost 675-|- tons of iron, at 45f dollars per ton? 

18 If a ship sails 140t^ miles per day, how far will she sail 
in io'k days ? 

19. If a Railroad car should run 41-J miles per' hour, how far 
would it go in 12 days, running lO-J hours per day? ' 

20. A young man having a patrimony of 12234 dollars, spen^ 
■J- of it in dissipation : how much had he left ? 

21. At f of a dollar per yard, how many yards of satinet can 
be bought for 124 dollars ? 

22. How many pounds of tea, at -f of a dollar a pound can you 
buy for 131 dollars? 

23. How many gallons of molasses, at i of a dollar per gallon 
can you buy for 235 doUare ? 

24. At 8 pence a pound, how many pounds of sugar can you 
buy for 1C3* pence ? 

25. At 5^ pence a yard, how mmy yards of lace can be bought 
for 279 pence ? 
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20. A daily-man has 229i pounds of butter which he -wishes 
lo p.ijk in boxes containing Bi pounds each : how many boxea 
will it require '? 

27. A farmer wishes to put 384 busliels of apples into barrels, 
each containing 2-J- bushels : how many barrels will it require ? 

28. If i'l yards of cloth make a suit of clothes, how ffiany suits 
will 141^ yards make? 

29. One rod contains 5^ yards; how many rods ai'e therein 
210 yards? 

30. A merchant paid 204f dollars for 51 yards of cloth: how 
much was that per yard ? 

31. A grocer sold 50 barrels of flour for 311^ dollars: what 
did he get per barrel ? 

32. A merchant wishes to lay out BoVJ dollars for wheat, which 
is worth H of a dollar a bushel : how much can he buy ? 

33. At 18f cents a dozen, how many dozen of eggs can you 
buy for 87-J cents ? 

•■34. A grocer sold 15-i pounds of coifee for 93^ cents; how 
much was that a pound ? 

35. A shopkeeper sold 16^ yards of satin for 163i^ shilUngs : 
how much was that per yard ? 

36. Bought 19 sacks of wool for 250f dollars: what was that 
per sack ? 

37. Paid s75i dollars for 96| yards of cloth : what was the 
cost per yard ? 

38. Paid 1565^ dollars for iron, valued at 37^ dollars per ton: 
how many tons were bought ? 

39. Paid 1315f dollars for the transportatic/n of 1286 barrels 
of pork : what was that per ban-el ? 

40. Bought 375i pounds of indigo for 652|- doUai's : what was 
the cost per pound ? 

41. Paid 1679i dollars .for 475 kegs of lard: how much was 
iLat per keg? 

42. If an army consumes 563| pounds of meat per day, how 
long will 150000 pounds supply it? 

43. The cost of making 25i miles of Railroad was 050233 j dol- 
iani : wliat was the cost per mile ? 
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SECTION VIII. 

COMPOUND NUMBERS. 

Atit. S43> Numbers wliicli express tilings of tlie same kind 
or deniimination, are called Simple Numbers. Thus, 3 oranges, 
V books, 12 chairs, &c., are simple numbers. 

yumhcrs -which £.rpress things of different kinds or denomina- 
lions, us the divisions of mwiey, ii-eiyht, and ineasiire, are called 
Compound Ni'mders. Thus, ]5 shillings 6 pence; 10 bushels 
3 pecks, &c., are compound numbers. 

Obs. The origin of Compound Numbers is ascribed to the wants and neceB- 
sities of the carher ages of the world. Thei*" divisions and subdivisions are 
generally irregular, and seem to have been suggested by the' caprice, or the lim- 
ited business transactions of the rude ages of antiquity. It is much to be re- 
gretted, both on account of simplicity and their adaptation to scientific pur- 
poses, Uiat their different denominations were not graduated according to the 
law of incretuic in the deciMcd notation. 

Note. — Compound Numbers, by some authors, are called Denominate 
Numbers 

FEDERAL MONEY. 

244a Federal Money is the cunency of the Untied iS'totes. 
The denominations are, Eagles, Dollars, Dimes, Cents, and Mills, 



10 mills (m.) 


make iKjent, 


marked 


ct. 


10 cents 


" 1 dime, 


" 


d. 


10 diilies 


" 1 dollar, 


(t 


doll, or $. 


10 dollars 


'• 1 eagle, 


(t 


E. 



Obs. I. Federal money was established by Congress, Aug.-8, 1786. It u 
based upon the principles of the «/cdm<rf notTif.ion. The Inw^of iv£rcasr ol 
radix, is the same as tliat of simple numbers, and it is confessejly one jf lh« 
most simple and comj/ie/iensire systems pf currency in the civilized wnrid. P:t. 
riuas to its adoption, English or sterling money was the principal currency of 

ihe country. 

, .., 

QuE.^T. — 243. "VMiat are simple miaibere ? What are compound numbers ? 244. WOal 
is Federal money 1 Itecite the table. Obs, Whfin and by whom was it established 1 
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2. Tile names of the coins or denominations less than a dollur, nro signifi 
cant ot theif value. The term dime, is derived from tho French i/isme, which 
fignifies leti; the terms cent and mill, are from the Latin ceiilum and miUe, 
the former of which signifies a huiidyeil, and the latter a Uwmaiid. Thus 
10 dimes, 100 cents, or lOJO mills, make 1 dollar. 

3, The sign (p), which is prefixed to Federal money, is called the Dollar^ 
nark. It is said to be a contraction of " U. S.," the initials of Uiiiicd Stains, 
which were originally prefixed to sums of money expressed in the Fedeial 
currency. At length the two letters were moulded or merged into a single char- 
acter by dropping the curve of the U, and writing the S over it. Thus, lh« 
Bum of seventy-five dollars, wluch was originally written " U. S. 75 dollars," 
is now written $75. 

345< The national coins of the United States are of tliree 
linds, viz: gold, silver, and copper. 

1 . Tlje- gold coins are the eagle, the double eagle,* half eagle, 
quarter eagle, and gold dollarf' 

The eagle contains 258 grains of standard gold; the half eagle 
and quarter eagle like proportions.f 

2. The silver coins are the dollar, half dollar, quarter dollar. 
the dime, and half dime. 

The dollar contains 412^ grains of standard silver; the others 
like proportions.f 

3. The copper coins are the cent, and half cent. 

The cent contains 16-8 grains oi pure copper; the. half cent, a 
like proportion.f Mills are not coined. 

Obs. The fineness of gold used for coin, jewelry, and other purposes, also 
the gold of commerce, is. estimated by the number of parts of gold which it 
contains. Pure gold is commonly supposed to be divided into 24 equal parts, 
called carats. Hence, if it contains 10 parts otaUoij, or some ha^r metal, it is 
said to be 14 carats fine ; if 5 parts of alloy, 19 carats fine j and when abso- 
i'ltely pure, it is 24 carats fine. 

246. The present standard {of- both gold-ani silver coin of 
the ynited Sta>tes, by Act o f Congress, 18-37, is 900 parts of pui-e 

J?'7"T,?"' '?! ''."",""'"'' '''""^ ""' "■« ■=<>!"' of ihe.t/niK,! Stales ? Wh;il are thlTI 
VVh,u,cre.h.go;d„.,„,7 The silver coins ? The copper 7 Oi,,. H„,v is .he fi,=en ssT.f 
lold est,m..e.l ? Into how many carats is pure g„l,l sopposed a, be divided ^ Vvhan i. 
tontams pH„s nf alloy, how H„e isMt said tr, be 7 5 p,uts of allny 7 246. Whl, i "h. 

• Adied by Act of Congress, 1849. f According to Ac. of Co«gr«^ IflSr. 
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metal by weiglit to 100 parts of alloy. The alloy of gold- coin ii 
composed of silver and copper, the silver not to exceed the cop- 
per in weight. The alloy of silver coin is pure copper. 

JN'ofc. — The orig-inal standard for the gold coin of the United States by Aci 
of Congress, 1792, was 22 parts of pure gold to 2 parts of alloy | the alloy 
con^sting of 1 part silver and 1 part copper. 

The original standanl for the silver coin was 1489 parts of pure silver to 179 
parts of alloy ; the alloy being of pure copper. 

The eagle by the same act contained 270 grains of standard gold. The dol- 
lar contained 416 grains of standard silver. The cent contained 11 peimy-> 
weights, or 264 grains of pure copper. 

STERLING MONEY. 

247. English or Sterling Money is the national currency of 
Great Britain. 

4 farthings (jr. or /ar.) make 1 penny, marked d. 

12 pence " 1 shilUng, " s. 

20 shillings " 1 pound, or sovereign, £,, 

21 shilUngs " 1 guinea. 

Obs. 1. It is customary, at the present day, to express farthings in fraction] 
of a penny. Thus, 1 qr. is written } d. ; 2 qrs. J d. ; 3 qrs. } d. 

2. The Pound Sterling is represented by a gold coin, called a Sovereig->i, 
According to Act of Congress, 1843, its value is 4 dollars and 84 cents. Hepcc, 
the value of a shilling is 24^ cents ; that of a penny 2 cents, very nearly. 

3. The letters £. a. d. and q. are the initials of the Latin words, librh, soli- 
dus, denarius, and quadrans, wliich respectively signifiy a pound, shilling, 
■penmj, ani farthing or quarter. The mark /, which is often placed between 
slullings and pence, is a corruption of the long/. 

Nole. — 1. Sterling money is supposed by some to have received its narna 
from the Baslerlings, who it is said first coined it ; others think it is so called 
to distinguish it from stocks, &c., whoSe value is nomiJial. 

2. The pouiul is so called, because in ancient times the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shillings, or £3, 6«. 

The Qfdnea is so called, because the gold of which it was originally made, 
was brought from Guinea, on the coast of Africa. 

12 4S. The following denominations are frequently met with, 
viz: the Groat=4rf. ; the Crown = 5s. ; the Noble=Cs. %d.', 

aiiK9T.— 347. What is Sterling Money 1 Repeat the Tabic 1 Obt. How nrc faithiDgi 
usually expressed ! How is a pound sterling represented I What Is Us value In doiUn 
ud cents 1 
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tlie Aiigel=10s. ; the Maxk^lSs. id.; the Pistole=16«. lOflk,; 
tlie Moidore=^27.«. 

Obs. The present standard gold coin of Greaf Britain, consists of 32 part* 
fmre gold, and 2 parts of copper * 

The weight of a Sovereign or £, is 5 pwts., 3 ||| grains. 

The standard silver coin consists of 37 parts of pwre silver, and 3 parts of 
copper. The weight of a shilling is 3pwts. 15^ grs. 

In copper coin, 24 pence weigh I pound avoirdupois. 



TROY WEIGHT. 

249< Troy Weight is used in weighing gold, silver, jewels, 
liquors, &c., and is generally adopted in philosophical experiments. 

24 greiins {gr.') make 1 pennyweight, marked pwt. 
20 pennyweights " 1 ounce " oz. - 

12 ounces " 1 pound, " li. 

Obs. 1. The abbreviation oz., is derived from the Spanish onza, wliich sig- 
nifies an ownce. 

2. The standard of Weights and Measures is different in diiferent countries, 
and in different States of the Union. In 1834, the Government of the United 
Stales adopted a uniform standard, for the use -of the several Custom-houses 
and other purposes. 

250. The standard Unit of Weight adopted by the Govern- 
ment, is the Troy Found of the United States Mint. It is 
equal to 22.794422 cubic inches of distilled water, at its max- 
imum density,! the barometer standing at 30 inches, and is 
identical with the Imperial Troy pound of Great Britain, estab- 
lished by Act of ParUament, in 182fi.J 

Oes. The weights and measures in present use, were derived from very im- 
perfect and variable standards. A grain of wheat, taken from the middle of 
the car or head, and being thoroughly dried, was the ori^nal element of all 
weights used in England ; it was thence called a grain. At first, a weight 

auEST.— 249. In what is Troy Weight used ? Repeat the Tabic 1 Obs. Do ail the 
States have the same standard of weights and measures ? 250. What is the standard 
unit of weight adopted by tlie Government of the United States 1 J^ote. When was Troy 
Weight introduced into Europe t From what was its name derived ? 

* Hind's Arithmetic ; also, Hutton's Mathematics. 

t The maximum density of water, according to Mr. Hassler, is at the temperature of 
99-83 deg. Fahrenheit. 

t The Troy pound Of the V. S. Mint, is an ejcaot copy, l)y Captain Kaler, of the Britltji 
Imperial Troy pound. Report of the Secretary of the Treasury, March 3, 182) . 

*7 
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equal ' . 32 grains, was called a pmiiajweigU, from its Ireing the weight of ths 
" ta penny then in drciiUition. At a later period the ■penniiircig U nas di- 
vided into 24 equal parts instead of 32, which are still called grains, being the 
•mallest weight now in common use. 

Note. — Troy Weight was formerly used in weighing articles of every kind. 
It was inti-odnced into Europe ,from Cairo in Egypt, about the tirne of the 
Crusades, in the 12th century. Some suppose its name was derived from 
Troyes, a city in France, which first adopted it ; others tlunk it was derivco 
from Troy-m)vant, the former name of London.* 



AVOIRDUPOIS WEIGHT. 

25 !• Avoirdupois Weight is- used in weighing groceries and 
all coarse articles ; as, sugar, tea, coffee, butter, cheese, flour, hay, 
&c., and all metals except gold and silver. 

IG drams (rfr.) make 1 ounce, marked oz. 

1() ounces " 1 pound, " lb. 

25 pounds " 1 quarter, " jr. 

4 quarters, or 100 lbs. " 1 hundred weight, " cwt. 

20 hundred weight " 1 ton, " T. 

Note. — In weighing wool in England, 7 pounds make 1 clove ; 3 cloves, I 
stone; 2 stone, 1 tod; Gj tods, Iwey; 2weys, 1 sack; 12 sacks, llast; 240 
pounds, 1 pack. 

Ob.'s. 1. Formerly it was the custom to allow 112 pounds for a hundred 
weight, and 28 pounds for a quarter ; but this practice has become nearly or 
quite obsolete. In buying and selling all articles of commerce estimated by 
weight, the lav.'s of most of the States as well as general usage, call lUO 
pounds a hundred weight, and 25 pounds a quarter. 

3. Groas weight is the weight of goods with the boxes, casks, or bags which 
contain them. 

Net weight is the weight of the goods only. 

25 ^« The Avoirdupois Pound of the United States, is equal 
to 11., 1.554 cubic inches of distilled water, at the ma.\)mura 
density, au ^ at 30 inches baroraeter.f It i? determined from the 
Troy Pound, ^v the legal proportions of 5760 grains, which con- 



QUEBT.— S.'il. In wh^i Avoirdiliitiis Welsh! used ? Repeat the Talile ? Ohs. How lunnj 
pov.nds were formerly alIo\\ -Torn hllmJreil weight'.' For h (]uarler? Wlmt Is gross weight 
r\i;t weight 1 252. Howlsth Avoirdupois pouiiil of the United States determincil ' 

Hind's Arithmetic, Art. 904. \lso. North Amerlcnn Review, VorXLV 

R.|.ort3 of Secretary of Tteasu. •, March 3, 1832; June 30, 1832. Also ConxresfioBa. 

:uinunt3 of 1833. ' ^^ ^^ 



D,«;uiiiust3 of 18^. 
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Btitute t>.c Troy pound, to 7000 grains Troy, wliicli constitute the 
Avoirdupois pound. Tliat is, 

57!i0 grains Troy make 1 pound Troy. 
7000 griiins " " 1 pound Avoirdupois. 

437^ grains " " 1 ounce " 

27-3-2 grains " " 1 dram " 

Obs. .. The British Imjienal Found Avoirdupois is equal to 27-7274 cubic 
inches of distilled water, at the temperature of G3° r ahrfenheit, when the 
barometer stands at 30^. It is detcrniined irom the Imperial Troy paunil, 
which contains 57ti0 grains, wi.iio toe former contains 7000 grains. 

2. Since the Troy pound of the United States is identical with llje Troy 
pound of Rngland, the Avoirdupois pound of the former must be equal to-that 
of the lalter; for both bear the same ratio to the Troy pound. Bui the Eng- 
lish avoirdupois pound is said to contain 27.7:274 cu. in. of distilled water, 
while that o^'the United States, according to Mr. Hasslcr, contains 27.701554 
cu. in This slight dilTereace may be accounted for by the fact that the for- 
mer was measured at the temperature of 02-', while the latter was measured 
at it? maximum density, which is 3i).83 degrees. 

3. The dandard of might adopted by the State of New York, in 18-27, is the 
armrdwpois 'pmnid^ whose magnitude is such that a cubic foot of distilled 
water, at the maximum density, in a vacuum, will weigh 02* pounds, or 1000 
ounces. 

Snie. — The term avoirdupois, is thought by some to be derived frqin llie. 
Krench avoir dw poi/ls, a phrase signifying to have weight. Others think it 
is from axnirs, the ancient name of goods or chattels, and paids signifying 
Kcigld in the Norman dialect.* 

APOTHECARIES' WEIGHT. 

253. Apotliecaries' TFe!(;r/j< is'used by apotliecaries and pby 
sicians in mixing medicines. 

•20 grainr^ (^T.) make 1 scruple, marked sc, or 3. 

3 scruples " 1 dram, " dr., or 3. 

8 drams " 1 ounce, " oz., or 5. 

12 ounces ^ " 1 pound, " lb. 

Obs. '.. The pmind and <««;« in this weight arc the ^amc, as the Troy 
pound and ounce; the other denominations are dilTereni. 
2. Drugs anti medicines are bought and sold by avoirdvpms weight. 

Q;-EST-— 2.Vi. fn \vh;tt is Apfithecaries' VVetaht iisscl.? Recile the-Table? Obj. Tu 
r/bnt ;>re the iiiinthccnries* ounceVnd piiund eqtial ? Ilow are drugs and iiiedicines Lougltl'.' 
and solil ? ! S5,'' 

* President John Qoincy Adams en Weights and Measures : also, Hlnd'i AllthmeUOi 
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LONG MEASURE, 



254. Long Measure is used in measuring distances wher« 
length, only is considered, without regard to breadth or depths 
It is frequently called linear or lineal measure. 



12 inches (in.) 


make 1 foot, 


marked ft. 


3 feet 




" 1 yard. 




yd. 


5i yards, or 16i feet 




" 1 rod, perch, i 


M pole, " 


r. 01 p. 


40 rods 




" 1 furlong. 




fwr. 


8 furlongs, or 320 rods 




" 1 mile. 




m. 


3 miles 




" 1 league, 




I. 


60 geographical miles, or 
69i statute miles 




" 1 degree, 




deg. or 0. 


360 degrees make a great 


circle, or the circumference of the earth. 


'ote. — i inches make 1 hand ; 


9 inches, 1 span ; 


1 18 inches, 1 cubit ; 6 feet, 



1 fathom. 

In measuring roads andland, surveyors use acHain which is 4 rods long, and 
which is divided into 100 links. Hence, 25 links make 1 rod, and 7-j^;\ inchei 
make 1 link. This chain is commonly called Gwnter's Chain, from the name 
of its inventor. 

Obs. .1. The inch is commonly divided either into eighths or tenths; some- 
times, however, it is divided into twelfl/is, which are called lines. Formerly 
the inch was divided into 3 barleycorns ; but the barleycorn is not employed aa 
a measure at the present day. The term barleycorn, is derived from a grain of 
barley, which was the ori^nal element of Linear Measure. 

2. The terms rod, pole, and perch, from the French perche signifying a rod, 
are each expressive of the instrument, which weis originaUy used as a measure 
of this length. 

S55< The standard Unit of Zem^i/t adopted by tlie United 
States, is the Yard of 3 feet, or 36 inches, and is identic^ with 
the British Imperial Yard. It is made of brass, at the temper- 
ature of 62° Fahrenheit, from the scale of eighty-two inctes pre- 
pared by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

Obs. 1. The Imperial standard yard of Great Britain is determined from the 
pendulum which vibrates seconds in a vacuum, at the level of the sea, in 

Qcist.— 2o4. In what is Long Measure used 1 What is Long Measure sometimel 
esUedl Recl^ the Table? Obs. How ore inches usually divided 7 What is flu 
origin of the measure called barleycorn ? Is this measulo now used ? 255. What is tlu 
•candard unit of Length adopted by the United States 1 
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Gieenvrich or London. , Thin pendulum ia divided into 391393 equal parte, 
and 360000 of these parts are declared, by ad, of Pmrliament, to be the stand- 
ard yard, at the temperature of 62° ; consequently, since the yard is divided 
into 36 inches, it follows that the length of a pendulum viBrcUing seconds, un- 
der these circumstances, i* 39.1393 inches. 

The English yard is said to have been originally delermined by the length 
of the arm of Henry I. King of England. 

2. The standard of linear measure adopted by the State of Nexo York, is 
the pendulum wliich vibrates seconds, in a vacuum, at Celumbia College, in the 
city of Nevir York, which is in the latitude of 40° 43', 43". The yard is de- 
clared to be -i8 jgni °f ''"^ pendulum ; hence, the length of the pendulum 
is 39.101688 inches, at the temperature of 33°. Should the steindard yard 
ever be lost, it could be recovered by resorting to the preceding experiment. • 

CLOTH MEASURE, 

256» Oloth Measure is used in measuring cloth, lace, and all 
kinds of goods, which are bought and sold by the yard. 



3i inches (i».) make 1 nail, marked na. 


4 nails, or 9 in. " 1 quarter of a yard. 


" gr. 


4 quarters " 1 yard," 


" yd. 


3 quarters, or 1 of a yard " 1 Flemish ell. 


" Fl. e. 


5 quarters, or l\ yard " 1 English ell, 


" E. e 


6 quarters, o» IJ yard " 1 French ell, 


" P. e. 



Oes. Cloth measure is a species of long measure. Cloths, Jaces, iScc., are 
bought and sold by the linear yard, without regard to their width. 

SQUARE MEASURE. 

S57« Square Measure is used iuv measuring surfaces, or 
things whose length and breadth are considered without regard to 
height or depth ; as, land, flooring, plastering, &c. 

144 square inches (sj. in.) make 1 square foot, marked sq. fl. 

9 square feet " f square yard, " sq.yd. 

30i square yards, or J „ , ' , x. , 

3Til square feet \ 1 sq. rod, perch, or nole, sj. r. 

40 square rods " 1 rood, " R, 

4 roods, or 160 square rods " 1 acre, " A. 

640 acres " 1 square mile, " M. 

QuBST.^256. In what is cloth measure used 1 Repeat the Table. Obs. Of what U 
•sloth meas a re a species 1 What ia the kind of yard by which cloths, laces, Ato , are boughl 
B.nd sold ? 257. In whatsis Square Measure used 1 Recite the Table. 
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JVflte.— IG square rods make 1 square djijiir; ; 10 square chains, nr lOO.OOtf 
square links, jiiiilic an ui-re. Kloni-in", riinlin!!. |ilasU:rin^, &i-., are Ircuueii'tlj 
estiijiuU'.il by tlic "sqii;irn," wliich conl.aiiis I Ui) square led. >," 

A hide or la:i.!, i\ l.'uh is siiokcn of by anciciU writers, is 100 acres. 

Des, 1, A s^i'are is ft figure which hhsifmir equal siiles, ami all its nnglei 
"i^/it an^icSj as seen in ibe tliajfrani. Hence, 

A Sf/nare luck is a square, whose siJcs are each a 
linear inch in lenylh. 

A S:pinrc FnoL is a square, whoso siJes are each a 
linear foot in length. 

. A S'/unie i . -' is a square, whose siilcs are each a 
Ihicat' yard, or three linear feet in length, and cun- 
taiiis 9 stjiiare feel, as represented in the adjacejit 
figure. 

2. Square measure is so called, hocause its virn^iiriv^ nnif is a xijuare. Tha 
taiiiliu-fl M' ^ijnaremCixsuYC is derived tVoni the si;uidard//'i^«r measure. Hence, 

A unil of square ntcasiire is a $ijuart whose sides are respectively equal, in 
ength, to the linear unit of the same nauic. 



9 .«/. 


/. = 1 57. yd. 





















CUBIC MF.ASURK. 

2.58. Cubic JIfca.irire is used in miMsuring solid bodies, 01 
tilings wliicli liiivc U'lii/tli, breiidtli, and thichic.1.1 ; .such as timber 
stone, bo.XL's of goods, ll'.e cajjiicily of rooms, sliijis, itc. 

lT2f> cu'.iie inches (cii.m.) make 1 cubic foot. 



cubic feet 
40 feet of round, or 
50 ft. of hewn timber 
ii cubic feet 

16 cubic feet 

8 cord feel, or ) 
l-'.S cubic lict ) 



1 cubic yarti, 

> " 1 ton, or load, 

" ] ton of shipping, 
j^ 1 foot of wood, or 
» a cord fool, 

" 1 cord, 



mnrkcil 


C11..J1. 


((' 


en. yd 


it 


T. 


t( 


r. 


\ " 


c.ft. 


(( 


c. 



A pjle of wooil 8 feet long, 4, feet wide, and -1 feet high, contains 1 cold 
For, HX4X-1=I-'H. 



(IcisT.— Oi.« What Is n squiiru 1 Whin is a square liii-.h ? A square foot ! A aquut 
rani ! '£,6. In whui is Cubic Muasute used 1 KecUe the Tabic. 
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Ohs. 1. A Cnte is a so.iil body bounded by six 
iqiuii sii!cs. It is often cnUed a liexaedrmu Hence 

A Cubic Inch, is a cube, each of whose siiles 
is a square inch, as represented by the adjoin- 
ing fij^ure. ^ 

A CiUtic PmI is a cube, each of whose sides 
is a s^ii-are foot. 

3. Cubic Measure is so called, because its meas- 
uring unit is a cwbc. It'is often called solid meas- 
ure. The standard of cubic saeasure is derived from the standard linear 
measure. 

A «»!/ of cubrc measure, therefore, is a cafe whose sides are respectiTely 
equal in length to the liiuar unit of the same name. 

3. The cubic ton, sometimes called a loiul, is chie^y used for estimating the 
cartage and transportation of timber. By a' Um of rownd timber is meant, 
such a quantity of timber in its rough or natural state, as when hewn, will 
make 40 cubic feet, and is supposed to be equal in weight to 50 feet of hewa 
timber. 

The cubic torn or load, is by no means an accurate or uniform stand- 
ait] of estimating weight ; for, different kinds of timber, are of very different 
degrees of density. But it is perhaps sufficiently accurate for the purposes to 
which it is applied. 

Note. — For an easy method of forming modds of the Cube aod other regular 
Solids, see Thomson's Legendre's Geometry, p. 220. 



WINE MEASURE. 

259* Wine Measure is used in measuring wine, alcohol, mo- 
lasses, oil, and all other liquids except beer, ale, and milk. 



4 gills (^i.) make 1 pint, 


marked pt. 


2 pints " 1 quart, 




{( 


gl. 


4- quarts " 1 gallon. 




<< 


gal. 


3 U gallons " 1 barrel. 




11 


bar. or m. 


42 gallons " 1 tierce 




" 


tier. 


63 gallons, or 2 barrels " 1 hogshead. 




(f 


hhd. 


2 hogsheads " 1 pipe or butt. 




(1 


pi. 


2 pi|>es " 1 tun. 




ti 


Um. 


Ona. 1. In England, 10 gallons make 1 anker; 


18 


gallons, 1 runlet U 


tkiccs, or Hi gallons, 1 puncheon. 








2. Liquids are generally bought and sold by the galUm 


or Hs subdivisiffOA^ as 



OrEST. — Obs. What is a cnbe? What is a cnliic inch? A cubic fnotl VVhal if 
nfiiiii by a voa of ruuod uiuljer 1 359. la what is Wiac Jileasiue uied 1 B«clle the 
Tuble. 
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the quart, pint, &o. Cider and a few cheap articles are bought and sold by 
the barrel. The capacities of cisterns, vats, &c.,.are sometimes estimated in 
hogsheads, and the quotations or prices-current of oils, ii» foreign markets, ara 
usually made in l/uns. But the tierce, and the pijie or butt are never used, a» 
such, in business transactions; their contents are gi*en in gallons, quarts, Sk. 

260. The standard Unit of Liquid Measfure adopted by the 
TJnited States, is the Wine Oallm of 231 cubic inches, which ia 
equal to 583'72.1754 grains of distilled water, at the maximum 
density, weighed in air at 30 inches barometer, or 8.339 lbs. 
avoii-dupois,_very nearly.* 

Obs. The British imperial staiulard measure of capacity, both for Ufv,tils atti 
dry goods, is the imperial gallon, vfhich is equal to 10 pounds avoirdupou jf 
cUstilled water, at 62° thermometer and 30 inches barometer, and contai»« 
S77.274 cubic inches. It is equal to 1.3 geil. wine measure U. S. 

BEER MEASURE. 

26 1 . £eer Measure is used in measm-ing beer, ale, and milk. 

2 pints (pts.) , make 1 quart, marked qt. 

4 quarts " 1 gallon, " gal. 

36 gallons " \ barrel, " bar. or bU. 

li barrels, or 54 gallons " 1 hogshead, " hhd. 

Obs. 1. In England, 9 gallons make 1 firkin ; 3 firkins, 1 kilderkin; 2 ka 
derkins, 1 barrel. 

2. The beer gallon contains 382 cubic inches, and is equal to 10.179933! 
pounds avoirdupois of distilled water, at the maximum density. In many placet 
milk is measured by wine measure. 

DRY MEASURE. 

262. Dry Measure is used in measuring grain, fi-uit, &c. 
2 pints (pt.) make 1 quart, marked qt. 



8 quarts 


" 1 peck, 


t( 


pic. 


4 pecks, or 32 qta. 


" 1 bushel. 


(( 


hu. 


8 bushels 


" 1 quarter, 


" 


qr. 


32 bushels, or 4 qrs. 


" 1 chaldron, 


(( 


ch. 



Q-DBST.— 260. What is the standard unit of Liquid Measure of the United StateRl 
How many cubic inches in a wine gallon? S61. lu what is Beer Measure used? Reclt€ 
the Table. 363. In what is Dry Measure used "J Repeat the Table. 

* Reports of the Secretary of the Treasury, March, 1831, and June, J832. Also, Haaslel 
9u Weights and Measure?. 
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Ods. In England flour is often sold by weight. A sack is equal to 3S0 
bs., and contains about five imperial bushels. 

The following denominations, are sometimes used, viz : 2 quarts make 1 
pottle ; 3 bushels, 1 strike ; S strikes or 4 bu., 1 coom ; 2 cooms or 8 bu., 1 
quarter ; 5 quarters, 1 wey or load; 3 loads, 1 last. 

In London 36 bushels of coal make a chaldron, but in New Castle 791 
bushels are said to be allowed for a chaldron. But coal in IJngland and in 
this country, is now usually bought and sold by weight. 

Note. — Wine, Deer, and Dry Measures are often called capa/Aty measures, 
and are evidently a species of cvMc measure. 

263> Th& standard Unit of Dry Measure adopted by the 
United States, is the Winchester' Bushel, which is equal to 
77.62'7413 pounds avoirdupois of distilled water, at the max- 
imum density, weighed in air at 30 inches barometer, and containsi 
2150.4 cubic inches, nearly. 

The Winchester bushel is so called, because the standard meas- 
ure was formerly kept at Winchester, England. By statute, it is 
an upright cylinder, 18^ inches in diameter, and 8 inches deep. 

Obs. 1 . The imperial bushel of Great Britain is equal to 80 lbs. avoirdupois 
of distilled water, at 63° Fahrenheit, and 30 inches barometer, and contains 
2318.192 cubic inches ; consequently, it is equal to 1.033 bushel U. S., nearly. 
It is an upright cylinder, whose internal diameter is 18.789 inches, and its 
depth 8 inches. 

The use of heaped measure was abolished by Act of ParUament, in 1835. 

3. The slandard bushel of the State of New York, is equal to 80 pounds 
avoirdupois of distilled water, at the maximum density, at the mean pressure 
of the atmosphere, and contains 2318.193 cubic inches.* 

It is customary, at the present day, to determine capacUy measwres by the 
weight of distilled water which they contain. This is evidently more accu- 
rate than the former method of measurement by cubic Inches. 

3. In buying and selling grain, when no special agreement as to measure- 
ment or weight, is made by the parties, a bushel, in the State of New York, by 
Act of 1836, consists of 60 lbs. of wheat, 56 lbs. rye or Indian com, 48 lbs. of 
barley, and 32 lbs. of oats. 

There are similar statutes in most of the other States of the Union. This u 
the most impartial method by which the value of grain can be estimated. 

QcKST.— 363. What is tlie standard unit of Dry Measure aaopied by the Governmentt 

* By the same Act it was declared, th it the standard liquid gallon should be P ibs., and 
the standard dry gallon 10 Ibs. avoirdupois of distilled water, at its maxinmm density 
But this part of the statute was subsequently repealed, and the prevloos staadoi^ gallon 
Id tbe offiee of the Secretary of State, was continued in use 

7* 
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TIME.. 
2G4. Time is naturally divided into daijs and years; the for 
mer arc caused by the rf;\olution of the Earth on its axis, th» 
latter by its revol'ution round the sun. 

GO seconds (^scc.^ 
GO n^inutcs 
24 hours 

7 ilays 

4 wci?.ks 

I'J c;i!enilar months, or ) i • ■! ii 

3U5 days and G hrs., (nearly, ),J ^,' ' -^ 

The following are the names of the 12 calendar months into which the civi 
or legal year is divided, with the number of days in each. v 

month, has 



nake 1 minute, 


B 


larked 


1 min. 


" 1 hour, 




(C 


hr. 


" I day, 




a 


d. 


" 1 week. 




" 


■Kk. 


" 1 lunar n: 


lonth, 


« 


vw. 



January, 


written 


(Jan.) the fir%l 


February, 


" 


(Feb.) ' 


' Rcaiiid 


March, 


(C 


(Mar.) '■ 


t/urd 


April, 


" 


(Apr.) ■ 


' fnurlk 


May, 


" 


(Jlay) " fijlk 


.tune. 


" 


(.Uine)_ ' 


sh 'h 


July, 


(( 


(.luly) ■ 


' sci-enlh 


All -fust, 


(( 


' (Aug.) ' 


' ciii/ilh 


September, 


([ 


(.Sept.) ■ 


' niiUh 


Odobi r. 


{( 


(Oct.) • 


' tenth ' 


Novcmhur, 


(( 


(Nov.) ' 


' ctcrcntli 


iJecember, 


It 


(Dec.) ' 


Iwdjlh 



31 


days 


•M 


■' 


\\\ 


(( 


30 


" 


31 


( 


30 


" 


31 


c 


31 


(: 


30 


(f 


31 


c{ 


30 


(. 


31 


" 



The number of days in each month may be easily remembered from the fol- 
lowing lines: 

" Thirty days hath September, 
April, .lune, and November; 
Fi-iiruai'y twenty-eight alone. 
All the rest have thirty-one ; 
ETce[)t ip Leap yf'ar, then is the time, 
When February has twenty-nine." 

Ods. 1. A Siitrir year is the exact time in which the eart^ revolves round 
ll ■' sun, and contains 3(15 days, 5 hours, 4H minutes, and 4H seconds. 

C! Since tilt; civil \o:ir contains 3(»5 days antl (i hours, (nearly,) it is plaij- 
thai in four years a whole day will be trained, and therefore everv Ibur'.h ye;.i 
nil's! liavt; 3tll) days. This day was oritfinally atliled ttj the year, l>y rcinoj'ni:: t!i# 
H'.V/i ofl'ie Calends nf Miuck in the Roman calend^.ir, wliicli. corresponds with 

acEsT.— 264. Howls time naturally ciiviiled'! E(!dle thi3 Table. 06s. What is a solid 
rear 1 How is leap year occasioned 1 To wiiicli montli is the odd day added t 
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Ifae &lth of Pehruary in ours. It was called the inUrcalaTy day, ftom the 
Latin inlnrcalo, to insert. 

Tht yearin wlich this day is added, is called Bissextile, {torn the Latin bis, 
twice, and scxiilis, the sixli. It is also called " Leap Year," 'jccause it leaps 
over a day more than a common year. 

3. The civil or legal year is often called the Julian year, from Julius Cseaai 
emperor of Rome, who adapted the calendar or regul.er of the civil year to 
tile supposed length of the solar year, by adding 1 day to enery fourth year. 

SG5> In process of time, as mathematical and astronomical 
science advanced, it was found that the length of a solar year 
was only 365 d. 5 hrs. 48 min. 48 sec, or 11 min. 12 sec. less 
than 365^ days, which in 400 years amounted to about 3 days ; 
lonsequently, the Julian calendar was behind the solar time. 
Tliis error at tlie time of Pope Gregory XIIL, amounted to 10 
days, which lie con-ccted in 1582 by suppressing 10 days in the 
month of October, tlie day after the 4th being called the loth. 
Hence this calendar is sometimes called the Gregorian calendar. 

Obs, I. Tliis correction was not adopted in England till 1752, when the 
error amounted to 11 days. By Act of Parliament, 11 days, after the 2d of 
September, were therefore omitted ; and the civil year by the same Act, was 
made to commence on the 1st of January, instead of the 25th of March, as it 
had done previously. 

2. Dates reckoned by the old rrxllwd or Julian calendar, are called Old, 
S'yle ; and those reckoned by the ncio metJiod, are called New Style. 

To change any date from Old to New Sttjle, we must add 1 1 days to it ; and 
if the given date in Old S'ljle, is between the 1st of January and the 25th of 
March, we must add 1 to the year in Nev) Sliile. 

Russia still reckons dates according to Old Style. The dijcrence now 
amounts to 12 days. 

266. To ascertain whether a year is Leap Yeak. ' 

jyivide the f/iven year hy 4, and if iJiere is no remainder' it is 
Leap year. The remainder, if any, shows how many years Imve 
tlapsed since a Leap year occurred. Thus, dividing the year 1847 
by 4, the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing year will be leap year. 

Ors. 1. To this rule there is an exception. For, we have seen, that a solar 
(rear is 1 ! min. and 13 sec. less than a Julian year, which is 305} days. Thit 
uror, i;i 400 years, amounts to about 3 days; consequently, if 1 day is aaded 

QuBST. — 3S6. How do yoa ascertain whether a year is leap yeul 
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ev&rj fpurtli year ; that is, if we have 100 leap years m 400 years, according t« 
the Julian calendar, the reckoning would fall 3 days behind the solar time. 
Thus, reckoning from the commencement of the Christian era, when it wa» 
January 1st, 401 by the Julian time, it was January 4th by the solar time. 

3, To remedy this error only 1 centennial year in/tf«ris regarded a leap 
ticar ; or, which is the same in effect, whenever the centermiai year, or the 
number expressing the ceTiMry, is not divisible by 4, that year is not a. leap 
year, while the other centennial years are. Thus, 17, 18, 19, denoting 1700, 
ISOO, and 1900, are not divisible by 4, consequently they are not leap years, 
though according to the rule above they would be ; on the other hanil 16 and 
20, denoting 1600 and 2000, ari divisible by 4, and are therefore leap years. 
There is stiir a slight error^ but it is bo small that in 5000 years it scarcely 
amounts to a day 



CIRCULAR MKASURE, OR MOTION. 

367. Circular Measure is applied to tlie divisions of the cir- 
cle, and is used in reckoning latitude and longitude, and the 
motion of the heavenly bodies. 



CO seconds (") 
60 minutes 
30 degrees 
13 signs, or 360o 



make 



1 minute, 
1 degree, 
1 sign, 
1 circle. 



marked 



This measure is often called Angular Measure, and is chiefly used by 
astronomers, navigators, and surveyors. 



Oiis. 1. The circumference of eveiy cir- 
cle is divided or supposed to be divided, 
into 368 equal parts, called degrees, as in 
the subjoined iigure. 



3, Since a. degree is -j-J-j part of the " 
circumference of a circle, it is obvious that 
its length must depend on the size of the 
circle 




270° 



Nole. — The division of the circumference of the circle into 360 equal parts 
'ook its origin from the length of the year, which, (in round numbers) wa» 
supposed to contain 360 days, or 12 mo'hths of 30 days each. The 12 sigia 

iDnsT.— 207. In l^hat is Circular Measure used 1 Repeat the Table. Obs. Howis tlw 
ftwumferencs of every circle divided 1 On what does the length of a degree depend 1 



Arts. 267-269.] compound NuiuBEng. 159 

rorrespond to the 12 months. ^The term minutes, is from the Latin miimtwm, 
which signifies a small part. " The term seconds, is an abbreviated exprMsion 
for second minutes, or minates of the second order. 

268. Since the earth turns on its axis frqpi west to east onee 
\a 24 hours, it evidently revolves 15° per hour ; or 1° in 4 min- 
utes, and 1' in 4 seconds of time. Hence, 

When the difference of longitude between two places is V, the 
difference in the time, or the Iwur of the day at tJme two-places, is 4 
leconds ; if the difference of longitude is 1° , the difference of time is 
4 minutes ; if 2°, the difference of time is 8 minutes, &c. 

Thus, when it is noon at London, in Philadelphia, which is about 
15° west from London, it is only 7 o'clock, A. M. For, if the 
earth revolves 1° in 4 minutes, to revolve "75°, it will require 75 
times as long, and 4x75=300 min., or 5 hours. 

Obs. 1. Since the earth revolves from west to east, it is manifest, that tha 
time is earlier as we go eastward, and Zai«r«as we go westward. 

2. This principle affords navigators and others a convenient and useful 
method of ascertaining the difference of time between two places, when tbs 
difference of their tongilmde is known.; also, for ascertaining the difference of 
longitude between two places, when the' difference in their time is known. 

MISCELLANEOUS TABLE. 

269. The following denominations not included in the pre* 
eerting Tables, are frequently used. 

12 units make 1 dozen, (doz.^ 

12 dozen, or 144 " 1 gross. 

13 gross, or 1728 " 1 great gross. 
20 units " 1 score. 

56 pounds " 1 firkin of butter. 

100 pounds " 1 quintal of fish. 

30 gallons " 1 bar. of fish in Mass. 

200 lbs. of shad or salmcn " 1 bar. in N. Y. and Conn, 

196 pounds " 1 bar. of flour. 

200 pounds " 1 bar. of pork. 

14 pounds of iron cr lead " 1 stone. 
21 J stone " I pig, 

8 pigs " 1 fother. 

Note. — Formerly it was customary to sdlow 112 lbs. for « quintai, 

QuBST. — ^36S. When the dilference of longitude between two places is 1 what is tlw 
iiflS)»ni:e of time 1 When 1°, wliat is the difference of time 1 
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PAPER AND BOOKS. 
270. The terms folio, quarto, octavo, &c.," applied to books, 
denote the number, ol leaves into which a sheet of paper U 
folded. 



24 sheets of paper 


make 


1 quire. " 


20 quires 


(( 


1 ream. 


2 reams 


(( 


1 bundle. 


5 bundles 


" 


Ibale. 


A sheet folded in two leaves 


forms 


Si folio. 


A sheet " " four leaves 


t( 


a qiuirlB, or 4to. 


A sheet " " eiglit leaves 


" 


an octavfl, or 8vo. 


A sheet " " twelve leaves 


u 


a ditmlecimo, or ISmo. 


A sheet " " eighteen leaves 


•tl 


an IHmo. 



A sheet " " thirty-six leaves 



a Stimo. 



DIMENSIONS OF DIFFBKENT KINDS OF ENOLISH PAPER. 



Narties. 

Pott, 

Small Post, 

Fool's Cap, 

Crown, 

Demy, 

Medium, 

Royal, 

Su]ier Royal, 

Elephant, 

Dim'nie Crown, 

Imperial, 

Atlas, 

Coluinbier, 

Double Demy, 

Double Elcj.hant, 

Antiquarian, 

Double Atlas, 

Emperor, 



Writing. 

15i by 12j in. 
ICi by 13i in. 
IG} by 13i in. 

20 by 15i in. 
22 J by 17J in. 
24 by 19} in. 
27i by 19} in. 



30} by 22 in. 



Drawing, 
151 b^r 12J in.' 

16| by 13i in. 
20 by 15 in. 
22 by 17 in. 

24 by 19} in. 
27J by 19} in. 
28 by 23 in. 

30} by 92 in. 
34 by ilJl in. 
34J by 23i in. 

40 \y 2g"i in. . 
59 by 31 in. 
55 by 3Uio. 
U8 by 48 in. 



PriiUing, 



20 by 15 in 

33 by 18 in. 
26 by 20 in. 



30 by 20 in. 



38i by 26 in. 



Notc—Jimerican paper is usually rather larger than English f sper 01 th» 
came name. 



ao«sT.— 270. What do the terms, folio, quarto, &c., denote, when applied to books 1 
»Vli«t la a foUo 1 Aquartol Anoctavot A duadecimo 1 AalSmo.} A36mo.I 
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FRENCH MONEY, WEIGHTS, AND MEASURES. 

271. The ne\r system of Money, Weights, and Measures of 
France, adopted in 1705, was formed according to the decimal 
Notation. 

FREKCn MONET. 

27 2« The Franc is the unit money of the new system of 
French currency. It is a silver coin, consisting of -ft pui-e sU- 
fer, and tV of alloy. 

1 centimes make 1 decime. 

10 tlecimes " 1 franc. 

Wofe— The rahie of & franc by Act of Congress in 1843, ii S-186. The 
tahix of the lime iouriwis, the former unit of money, is $.185. 

FEEKCn LINEAR MEASURE. 

.27 3. Tlie standard unit of the French Linear Measure, ^a 
the Metre. Its length, according to the mean of the several com-, 
parisons of Trough ton, Nicollet and Hassler, is equal to 39.3809171 
English, or United States inches. 

JO metres make 1 decametre = 39.817431 U. S. feel. 

10 ilecametrcs " 1 hectometre =3-28.17431 " " 

JO hccloiiielres " 1 kilometre =3-2HI.7431 " " 

10 kilometres " 1 iiiyriametre = 3^17.431 " " 

AWc. — 1. The standard by which the new French laeiimres of length are 
Ictchiiineil, is the quadrant of a meridian of the earth, or the lerreslrial arc 
from tlie equator to the pole, in the meridian of Paris. The Icn-milUmUli part 
»f tins arc is called a metre, which is equal to 30.381 U. S. in., nearly. 

2. The metre is di^ideil into 1 decimetres ; the ^ecjwjeire into 10 centimetres ; 
'he i'^'if'viefrc into 10 rnilliniclres. 

3. The doniiminaiions of the. old system of linear measure were the toise, 
fKt'., inch, line, anil ])oint. \2 inn>Us^\ linej 1*2 lines=rl inch; 13 in.::.= l 
S>ot ; (i fl. = I tiiise. The old Prencn foot was equal to LOfilJ U. S. feet. 

4. By a Jecrce of I8I-2. the Toi.se, Auiic, Foot, &c., are allowed tu be used, 
havinir ih« folli.wing ratios to the metre, viz: the toise=2 metres; the fout = 
^ metre ; the iiicu=i ^ metre ; the atine or ell= J ^ metre ; the busnela-l heo- 
lolilre. 
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FRENCH SQUARE MEASURE. 

27 4. The unit of French Superficial Measure, is the Are, 
whose sides are each a decametre in length; consequently, it con« 
tains 100 square metres, or H9.6648496 U. S. sq. yds. 

10 ares make 1 decare = 119G.C4849G U. S. sq. yda. 

10 deciires " 1 hectare = 11966.48496 " 

10 hectares " 1 kilare = 119664.8496 " " 

10 kilareS " 1 myriare = 1196648.496 " " 

Note. — The are is divided into 10 deciaies ; the declare into 10 centiare* i 
the centiare into 10 milhares. ♦ 

rRBNCH CUBIC MEASURE. 

27 5< The unit of French Cubic Measure, is the Stere, whicli 
is a cvMc metre, and is equal to 610'74.1564445'cu. in. U. S. 

10 decisteres make 1 stere = 35.34384 cu. ft, U. S. 
10 stores " 1 decastere = 353.4384 " " 

FRENCH LIQUID AND DRY MEASURE. 

276. The unit of French Liquid and Dry Measures, is 
called the lAire, which is a cuhic decimetre, and is equal to 
61.0741564445 cu. in. U. S., or 1.05756 qts. wine measure. 

10 litres make 1 decalitre = 2.6439 gals, wine meas. 
10 decalitres " 1 hectolitre = 26.439 " " '' 
10 hectolitres "1 kilolitre =264.39 " " " 

I^ate. — The iitre is-divided into 10 decilitres; the decUitreiato 10 centilitres; 
(he ceniUitre into 10 millihtres. 

FRENCH WEIGHTS. 

27-7. The unit of French Weights, is the weight of a eubie 
centimetre of distilled water, at the maximum density, and is 
called the Ghamme. It is equal to 15.433159 grains Troy. 

10 grammes make 1 decagramme = 154.33159 grs. Troy. 
10 decagrammes " 1 hectogramme = 1543.3159 ' " " 
10 hectogrammes " 1 kilogramme = 15433.159 " " 
10 kilogrammes, " 1 jnyriagramme = 154331,59 " " 
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Note. — 1. The gramine is divided into 10 decigrammes ; the decigramme 
mto 10 centigrammes ; the ceidigramrrue into 10 milligrammes. 

2. The denomination chiefly used in making out invoices of goods sold by 
weight, and in business transactions, is the kilogramme, which'is equal to 1000 
grammes, or 2.21 lbs. avoirdupois, very nearly. 

3. In the old' system of French weight, the hvre-poids=2 marcs; the^nare 
=8 onces ; Uie once=8 gros ; the gTos=72 grains. The Uvre is equal to one- 
half tke kilogramme. 



FBBNCH CIHCCTLAB MEASUBE. 

27 8. The circle is divided into 400 equal parts, called grades, 
and the quadrant into 100 grades. The grade is again divided 
into 100 eqtial parts, and each of these parts is subdivided into 
100 other equal parts, according to the centesimal scale. Hence, 

The seconde = .00009 English deg. 
The minute = .009 " " 

The grade = .9 " " 

Note, — The names of the denominations larger than the v/nit in the French 
Compound Numbers, are formed by prefixing i|U3ie name of the unit, the 
Greek words, -rjxcq, hecto, kilo, and mijria; those less than the trnil, are formed 
by prefixing to the name of the unit, the Latin wordg, ded, ami;, and mUli. 

279. Foreign Weights and MeoAtri'es compared with those of 
ike United States* 

Amsterdam.— im lbs. (1 centner)=108.933 Ibs.f ; 1 ldst=83.25 bu. ; 1 ahm= 
41 gals. J 1 foot Amsterdam=llJ- in. ; 1 foot Antwerp=ll-J- in. ; 1 ell Am- 
sterdam=2.2G ft.; 1 ell Brabant=2.3ft. ; 1 ell Hague=3.28 ft. 

Batavia.—l picul=136 lbs. ; 1 kann=.39 gal. ; 1 eU=2.25 ft. 

Bengal. — 1 haut=1.5 ft. ; 1 gnz=3ft. ; 1 coss or mile=1.24 miles; 1 bazai 
maud=82.14 lbs. ; 1 factory maud=74.66 lbs. 

Jiencoolen. — 1 bahar=560 lbs. ; 1 bamboo=l gaT.; 1 coyang=8 gals. 

Bombay. — 1 maud=e8 lbs. ; 1 covid=1.5 ft. ; 1 candy=35 bu. 

Bremen. — lpound=l.llb.; 1 centner=1161bs. ; llast=80.7bu.; lft.=llf in. 

Canton. — 1 tael=lt oz. ; 1 catty=li lbs. ; 1 picul=133j lbs. ; 1 covid=14J in. 

VenmMrk.—im lbs. (1 centner)=110.25 lbs. ; 1 bbl. (toende)=3.95 bu. ; 
1 viertel=2.04 gals.; 1 foot Copenhagen, pr Rhineland=12i in. 

flmrence and Leghorn. — 100 lbs. (1 cantaro)=74.86 lbs. ; ] moggio=16.59 bu. j 
1 barile=13.04 gals. ; 1 paImo=9| in. 



*-M'Ca11och^s Commercial Dictiojiary; also Kelly's Universal Cambist. 
T The pounds in ttua and the following comparisons are avoirdapola. 



164 FOBEIGN WEIGHTS, ETC. -[S5.CT. VIU , 

Sejwa.— 100 lbs. (I peso grosso)=7Grlbs. ; I peso sottile=60.8a lbs. ; 1 min« 

=3.43 bu.; 1 mezzarola=3'J.-2J gcils. ; 1 palmo=!)^ in. 
tltmhurg.*—\ foot=ll.3in.; 1 plI=-2-2.(Mn. nearly; 1 ell Brabant=27.(i in.; 

1 niile = l.«;S miles; 1 fass=IJ bii. ; 1 last=8y.()4 bu.; I ahm = 3l-'i gais. 
Japun.— \ c:Ltti = 1.3 lbs ; 1 picul=l30 lbs. ; 1 ichan=3i ft. ; 1 inc or tetainj 

=(Jt 11.; 1 balec=l()i gals. 
3/.(rf.(K. — I covi(l = lJ ft.; ] catty=U It>s. ; 1 picul=133i lbs.; 1 ir.au4=r 

35 lbs.; 1 canily=50U lbs.; 1 garee=l40bu. 
MiUa.—l foot=10^ in. ; 100 lbs. (1 cantarc))=174.51bs. ; 1 salma=^8.22 bu. 
!Sli:uUa.—l anoba=2G lbs. ; 1 picul=143 lbs. ; 1 palmo=10.3S in. 
Xapks.—l cantaro grosso=19fi.5 lbs. ; 1 caularo piccolo=10i; lbs. ; 1 palrao=: 

lOjin. ; 1 tomolo=1.45bu. ; 1 carro=5'2.24 bu. ; 1 carro of wiiie='2li4gals, 
XMeiiaiiih.—l ell=3.28 ft.; 1 mudde=i84 bu. ; 1 kan litre^-i.U pints; 

1 vat hectoliti-e=2(J.42 gals. ; 1 pond kilogramme =t!.'21 lbs. ^ 

•Po/Vjij-fl;.— 100 lbs. = 101.ia lbs. ; 1 arroba=-22.:(; U)s-. ; 1 quintal =89.05 lbs. ; 

1 almude=4.j7gals.; 1 alquiere=4i bu. ; 1 moyo=23.03 bu. ; 1 last=70 bu. ; 

1 pe or foot=12J in. ; 1 niile=li mile. 
Pnra/n.— 100 lbs=103.11 lbs.; 1 quintal (110 lbs.)=ll3.42 lbs. ; 1 eimar= 

18.14 gal; 1 scheffel=1.5G bu. ; 1 foot=1.03 H. ; 1 ell=2.19 ft.; 1 mUe= 

4.(58 miles. 
•iJomc— 100 libras=74.77 lbs.; 1 rubbio=9.3Gbu.; lbarile=15.31 gals.; 1 foot 

= 1U in. ; 1 canna=G-^ ft. ; 1 mile=7f fur. 
Russin.—\00 lbs.=fl0.3G lbs.;", 1 berquit=3G1.04 lbs.; 40 lbs. (1 pood")= 

30 lbs.; 1 vediO=3i gals. ; 1 chetwert=5.95 bu. ; 1 foot Petersburg = 1.18ft.t; 

1 foot Moscow = l.l ft.; 1 arsheen=2rft. ; 1 mile (verKt)=5.3 fur. 
Sldti/.— .100 lbs. (libras)=70 fbs. ; 1 cantaro grosso=192.5 lbs.; 1 cantaro 

6ottile=175 lbs.; 1 salma generale=7.85 bu. ; 1 salma grossa=9.77 bu. ; 

1 salma of wine=23.0G gals. ; 1 palmo=9j in.; 1 canna=Uj ft. 
Spain. — 1 arroba=2-").3G lbs.; 1 quintal = 101.44 lbs.; 1 arroba of wine= 

4{gals.; 1 moyo=G8 gals. ; 1 fanega =l.Gbu.; 1 foot=11.128 in.; 1 vara— 

2.78 ft.; 1 league (leagua)=4.3 m., nearly. 
SinAn.— 100 lbs, (victuaIie)=73.7G lbs.; 1 foot=U.C9 in. ; 1 cll=1.95 ft.; 

1 niile=G.G4 m. ; 1 kann=7.42 bu. ; 1 last=75 bu. ; 1 kann of wine=: 

69.09 gals. 
S»iy)!i«.— 100 lbs. (1 <]mntal)=129.48 lbs.; 1 oke=2.83 lbs.; 1 quillots 

'..4Gbu. ; 1 quillol ofwine = l3..'j gals.; 1 pic=2i ft. 
T'icslc— too lbs.=123.G lbs ; 1 stajo=2J bu.; '1 orna, or eimeT=14.94 gals.; 

Icll(forsilk)-=2.1 ft.; 1 ell (for woo'l!en)=2.2 ft. ; 1 foot Austrian =1.T?37 ft.. 

1 mile Auslrian=4.G m. 
Venice. — 100 lbs. (1 peso grosso)= 105.18 lbs.; 1 peso sottile=G4.42 lbs.; 1 staja 

=2.27 liu.; 1 mcggio=9.08bu.; I anifora = 137 gals. ; 1 foot=1.14ft ; 1 brao- 

cio (for silk)=24.8 in.; 1 braccio (forwoollen)=2li.G in. 

• New system of weights and measures adoiited in 1843. 

t In measuring timber English feet and inches are chiefly used throughout Russia. 
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REDUCTION. 

280. The process of clianging compound numbers frcm one 
icnoHiiuation into anotlier, Avithout altering tlieir ralue, is called 
Uedlciion. 

Ex. 1 . Reduce £5, 2s. Id. and 3 far. to farthings. 

Analysis. — Since in £1 there~ are 20s., in £5 there are 5 linies 
as mail}-, which is 100s., and 2, (the given shillings,) make 102s. 
Again, since there are 12d. in Is., in 102s. there are 102 times 
as many, wliich is equal to 1224d., and 7 (the gi^en pence) make 
l?.31d. Finall}', since in Id, there are 4 far., in 1231d. there are 
1231 times as many, or 4924 far., and 3, (the_given far.,) make 
4927 far. Ans. 4927 farthings. 

Operation. 

£ s. d. far. We first reduce the given pounds to shil- 

5 2 7 3. lings, by multiplying them by 20, because 

20s. in £1. 20s. make £1. (Art. 247.) We next re- 

1C2 shillings. duce the shillings to pence, by multiply- 

]2d. in Is. ing them by 12, because 12d. make Is. ' Fi- 

1231 ponce. nally, we reduce the pence to farthiags by 

4 far in Id. multiplying, them by 4, because 4 far. 

49-_'7 far. Ans. make Id. 

Note. — 1, In this example it is required to reduce higher denominalions to 
lower; as pounds to shillings, shillings to pence, &c. This is done "by s«o 
cessiic muUiplicalions. 

2. In 4927 farthings, how many pounds, shillings, and pence? 

Analysis. — Since 4 far. make Id., in 4927 farthings, there are 
as many pence as 4 is contained times in 4927, wliich is 123 Id., 
and 3 far. over. Again, since 12d. make Is., in 123 Id there- are 
as many shillings as 12 is contained times in 1231, which is 
102s., ai d 7d. over. Finally, since 20s. make £1,- in l(?2s. there 

Qve^r. — 2^0 What is Reflnrlion ? TInw are jMninds reduced to sliillingts? Why muf 
Jtply by 3j r llcw are slullings reduced tu pence 1 Why 1 Huw pence tu farthings 1 Why ? 
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are as manypovmds as 20 is contained times in 102, whioh is £S, 
and 28. over. Ans. £5, 2s. Id. 3 far. 

Ojperatioh. "We first reduce the given farthinga 

4)4927 far. to pence, the next higher denoinina« 

12)123rd. 3 far. over. tion, by dividing them by 4, because 

20)102s. Td. over. 4 far. make Id. (Art. 24'7.) Next we 

£5, 2s. over. reduce the pence to shillings by di- 

Ans. £5, 2s. 7d. 3. far. viding them by 12, because 12d. 

make Is. ^mally.'we reduce the shillings to pounds by dividing 

them by 20, because 20s. make £1. The last quotient and the 

several remainders constitute the answer. 

Note. % The last example Is exactly the reverse of the first ; that is, lower 

denominations are reduced to higher, which is done by successive divisions. 

281. From the preceding illustrations we derive the fol- 
lowing 

GENERAL RULE ROR REDUCTION. 

I. To reduce compound numbers to lower denominations. 
Multiply the Ugliest denomination given, hy that number which 

it takes of the next lower denomination to make d?jb of this higher ; 
to the product, add the number expressed -in this lower denomina- 
tirni in the given example. Proceed in this manner with' each 
luecessive denomination, till you come to the one required. 

II. To reduce compoxmd numbers to higher denominations. 
Divide the given denomination by that number which it takes of 

this denomination to make one of the next higher. Proceed in thit 
manner with each successive denomination, till you come to the one 
required. Tlte last quotient, with the several remainders, will be 
the answer sought. 

282. Pkoof. — Reverse the operation; that is, reduce hack the 
answer to the original denominations, and if the residt correspondl 
leith the numbers given, the work is right. 

Quest.— ftow are farthings reduced to pence ? Why divide by 4 ? How rednce pence 
to shillings t WTiyl How reduce shillings to pounds 7 Why 1 381. How are compound 
numbers reduced to lower denominations t How to higher denominations t «as. How 
is Reduction p^ove^Vl 
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'Oss. 1. Each remainder is of the same denommatum m the dividend from 
.vhich it arose. (Art. 113. Obs. 1.) 

2. Reducing compound numbers to lower denominations may, with propri- 
ety, be called Reduclion by MtiUiplication ; reducing them to higher denom- 
inations, Reduction by Division. The former is often called Reduction De- 
tcendrng the latter, Reduction Ascending. They mutually prove each other. 

EXAMPLES FOR PEAOTICB. 

I. In 136 rods and 2 yards, tow many feet? 

Operation. Proof, 

rods. yds. 3 )2250 ft. 

2)136 2 5^)750 yds. 

5i yds. 1 r. 2 

682 ^ 11)150Q 

68 136 r. 4 rem.=2 yaxds. 

'760 yds. Now 136 r. 2 yds. is the 

3 ft. 1 yd. given number. 
2250 ft. Ans^ 

2. In £71, 13s. 61d., how many farthings? 

3 In £90, 7s. 8d., tow many farthings ? 

4. In £295, 18s. 3fd., how many farthings? 

.5. In 95 guineas, I7s. 9fd., how many farthings? 

6. How many pounds, shillings, &c., in 24651 farthings? 

7. How many pounds, shOIings, &c., in 415739 farthings? 

8. How many guineas, &c., in 67256 pence? 

9. In £36, 4s., how many six-pences ? 

10. In £75, 12s. 6d.", how many three-pences ? 

II. Reduce 29 lbs; 7 oz. 3 pwts. to grains. 

12. Redace 37 lbs. 6 oz. to pennyweights. 

13. Reduce 175 lbs. 4 oz. 5 pwts. 7 grs. to grains. 

14. Reduce 12256 grs. to poimds, &e. 

15. Reduce 42672 pwts. to pounds, (fee; 

16. In 15 cwt. 3 qrs. 21 1!jb., how many pounds? 

17. In 17 tons 12 cwt. 2 qrs., how many ounces? 

Quest. — OO3. Of what denomination is each remainder 1 What may Teducing compound 
aiuTibers to lower denominatioDS be calted 1 To higher denominationfl 1 Wlllch of tha 
fiindajventai rules is employed by the former ? Which by Uie latter 1 ^ 
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18. In i>2 tons 3 cwt., liow many pounds ? 

19. In 140 tons, how many drams? 

20. In 1G25G ounces, how many hundred weiglit, &c. ? 

21. In 20-7235 pounds, how many tons, &c. ? 

•11. In 56y728,drams, how many tons, pounds, &c. ? 

23. Reduce 05 pounds' (apothecaries' weight) to drams. 

24. Reduce 130 pounds to scruples. 

25. Reduce 6237 drams (ap6the'caries' -weight) to rounda. 
20. Reduce 25403 scruples to oimces, <fec. 

27. How many feet in 27 miles? 

28. How many inches in 4.5 leagues ? 

29. How many yards in 3000 miles ? 

30. In 290375 feet, how uany miles? 

31. In 1875343 inches, how many kagues? , 

32. In 15 m. 5 fur. 31 r., how many rods ? 

33. In 1081080 inches, how many miles, &c. ? 

84. How many feet in the circumference of the eartli *? 

35. How many nails in 160 j-ards? 

3C. How many quarters in 1000 English ells? 

37. In 102345 nai4s, how many yards, ifec. ? 

38. In 22:^207 nails, how miiny French ells? 

39. In 034 yards, 3 qrs., how many nails ? 

40. In 28 hhds. 15 gals, wine mejLsure, how many quarts V 

41. In 5 pipes, 1 hhd., how many gallons? 

42. In .3_ tuns, 1 hhd. 10 gals., how many gills? 

43. In 12250 pints, how many barrels, wine measure? 

44. In 475202 gills, how many pipes, &c. ? 

45. In 50 hhds. 1 bbl. 10 gals., how many gills, wine meassuri t' 
40. -In 45 bbls,, how many pints, beer measure? 

47. How many barrels of beer in 25264 pints? 

48. How many hogsheads of beer in 130250 quarts? 

49. How many pints in 45 hhds. 10 gals, of beer's 

50. In 1 5 bushels, 1 peck, how many quarts ? 

51. In 703 bushels, 3 pecks, how many quarts? 

52. In 50 quarters,5 bushels, how many pints? 

53. In 45672 quarts, how many bushels, &c. ? 

54. lu 260200 pints, how many quarts ? 
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h^. Reduce 25 days, 6 liours to minutes. 
66. ReduRO 3C5 days, 6 hours to seconds. 
57. Reduce 847125 minutes to weelis. 
68. Reduce 5623480 seconds to days. 

59. How many seconds in a solar year ? 

60. How many seconds in 30 years, allowing 365 days 6 houn 
to a year? 

61. How many years of Sabbaths are there in 70 yoare ? 

62. In 110 degrees, 20 minutes, how-many seconds? 

63. Jn 11 signs, 45 degrees, how many seconds? 

64. In 76o4314 seconds, how many degrees? 
f^. In 1000000000 minutes, how many signs? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to fe«t. 

67. Reduce 100 acres, 37 rods to square feet. 

68. Reduce 832590 sq. rods to sq. inches. 

69. Reduce 253G3896 sq. feet to acres, &c. 

70. In 150 cubi; feet, how many inclies? 

71. Ib 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23ieet, how many cHbic inches? 

73. In 84673 cubic inches, how many feet ? 

74. In 39216 cubic feet, how many cords? 

75. In 65 tons of round timber, how many cubic inches? ' 
70. In 4362100 cubic inches, how many tons of hewn timber f 

APPLICATIONS OP REDUCTION. 

2 S3. To reduce Troy to Avoirdupois weight. 

First reduce- tlie given pounds, ounces, dc, to grains ; tlien dividt 
by the number of grains in a dram, and tlie quotient will be the an- 
swer in drams. (Art. 252.) 

Ois. If the answer is laquircd to be in pounds and a fraction of n pound, 
iivide the grains by 7000. 

Ex. l.'In 175 pounds Troy, how many pounds avoirdupois? 
Solution. — 175X12X20X24 = 1008000 grs., and 1008000 
ifrs.-r27 J-J=:36804 drams, or 144 lbs. avoirdupois. Ans. 

Qd»t.— 263. Hoir 1< Troy weight reduced to avoirdupolil 
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2. In 700 lbs. Troy of silver, how many pounds' avoirdupois? 

3. In 840 lbs. 6 oz. 10 pwts., how many pounds, &c., avoirdu- 
pois? 

4. An apothecary bought 1000 lbs. of opium by Troy weight, 
and sold it by avoirdupois : how many pounds did he lose ? 

5. A merchant bought 1500 pounds of lead Troy weight, and 
•old it by avoirdupois : how many poimds did he, lose 1 

284. To reduce Avoirdupois to Troy weight. 

Mrst reduce the given pounds, ounces, die, to drams, then rMtiply 
hi/ the number of grains in a dram, and the product will be the an- 
swer in grains. (Art. 252.) 

Obs. 1. When the given example contains pounds only, we may multiply 
them by 7000, and the product will be grEuns. 

2. If the answer is required to be in pownds and a fraction of a pound, di" 
vide the grains by 5760. 

6. In 32 lbs. avoirdupois, how many pounds Troy ? 
Solution. — 32X16X16X27-H=224000 grs., and 224000 grs. 

=38 lbs. 10 oz. 13 pwts. 8 grs. Ans.- 

Y. In 48 lbs. avoirdupois, how many pounds Troy ? 

8. A merchant bought 100 Ibs.'lO oz. of tea avoir, and sold it 
by Troy weight : how many pounds did he gaini ? 

9. A druggist bought 1260 lbs. of alum avoirdupois, and re- 
tailed it by Troy weight : how many more poiuide did he sell 
than he bought ? 

285. The area of a floor, a p.ece of land, or any smfar.e which 
Las four sides and four right-angles, is found by multiplying itt 
length and breadth together. 

iVoic.-l. The area of a figure is the superfidai oonUnts or space confaiaBi! 
within the line or lines, by which the figure is bounded. It is reckoned is 
iqjuire inches, feet, yards, rods, &c. 

2. A figure which has four sides and four right-angles, Kie the following 
Hagram, it called a Rectangle or ParaUelogram. 

QnisT— S!S4. How Is avoirdupois weight reduced to Troyl 385. How do ypu fiv« 
the area or auperflclal contents of a surface having four sides and four rlghi-anl'ee t 
JVote^What is meant by the term area 1 How is It reckoned 1 What is a figui* wUlb 
iE* tbnr sides and four right-angles caUed 1 
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10. How isany square yards of carpeting -will it take to eorer 
A room, 4 yards long and 3 yards wide ? 

SuggeHion. — Let the ^ven room be 
represented by the subjoined figure, the 
ifength of' which is diyided into 4 equal 
parts, end the breadth into 3 equal 
parts, which we will call linedr yards. 
Now it is plain that the room will con- 
tain as many square yards ' as there are 
squares in the given figure. But the 
number of squares in the figure is equal to the number of equal 
parts (linear yards) which its length contains, repeated as many 
times as there are equal parts (linear yards) in its breadth; that 
is, it is equal to 4X3, or 12. Ans. 12 yds. 

11. How many sq. feet in a floor, 20 feet long, ISfeetwide? 

12. How many acres in a field, 50 rods long, 45 rods wide ? 

13. How many square yards in a ceiling, 35 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and VlQ rods 
wide? 

15. What is the area of a square field, whose sides are 80 rods 
in length ? 

16. How many yards of carpeting a yard wide, will it take to 
cover a floor 18 feet square. 

17. How many yards of plastering are required' to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. b'gh? 

18. How many square yards of shingling will cover both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ?• 

S86o The oubical eontenU, or solidity of boxes of goods, 
piles of wood, &c., are found by multiplying the length, hreadth, 
and thickness together. 

10, How many cubic feet in a box 6 feet long, 4 feet wide and 
3 feet deep? 

iSfoZM*Jo».--5X4=20, and 20X3=60. Ans. 60 ou. ft. 



Qi7»T.^Sa6. How are the cubical contentfl of a box of goods, a pile of wood, ^f.^. 
Avail 
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20. How many cubic feet in a block of granite, 65 m. long, 43 
in. wide, and 36 in. thick? 

21. How many cubic feet in a load of wood, 8 ft. long, 4 J ft> 
high, and 3-^ ft. wide ? 

22. How many cords of wood in a pile, 46 ft. long,, 16 ft. high, 
and 15 feet wide 1 

23. How many cubic feet in a vat, 12 ft. long, 8i ft. wide, and 
H ft. deep ? 

24. How many cubic feet in a bin, 12 ft. long, 9 ft. deep, and 'I 
ft. wide ? 

25. How many cubic yards in a cellar, 18 ft. long, 12 ft. wide, 
and 9 ft. deep ? 

26. How many cubic feet in a stick of timber, 2 ft. square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft. long, 12 ft. wide, 
and 10 ft. deep ? 

287. To reduce Cubic to Dry, or Liqiiid Measure. 

Mrst reduce the given yards, feet, dbc, to cubic inches ; then 
divide by the number of cubic inches in a gallon, or bushel, as 
the case may be, and the quotient will be the answer required. 
(Arts. 260, 263.) 

28. In 10752 cubic feet, how many bushels ? 

Solution. — 10752X1728 = 18579456 cubic inches; and 
18579456-r2150T»ff=8640 bushels. 

29. In 21504 cubic feet, how many bushels ? 

30. In 462 cubic feet, how many wine gallons ? 

31. In 1155 cubic feet and 33 inches, how many wine gallons ? 

32. In 846 cubic feet, how many beer gallons ? 

33. In 1128 cubic feet and 141 in., how many beer gallons ? 

34. How many bushels will a bin contain, which is 5 ft, long 
6 ft. wide, and 4 ft. deep ? 

35. How many bushels will a bin contain, which is 8 ft. long, 
4} ft. wide, and 3Jj ft. deep ? 

CluiiT.- -387. How reduce cubic to dry, or liquid qi^^siim t 
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36. How many busliels will a bin contain, which is 14 ft. long, 
10 ft. 8 in. wide, and 6 ft. 8 in. deep? 

37. How many wine gallons in a cistern, which is 6 ft. long, 
5 ft. wide, and 4 feet deep ? 

38. How many baixels of water (wine meas.) will a cistern 
hold, whiclL is 20 ft. long, 15 ft. wide, and 10 ft. deep ? 

3S. The distributing reservoir of the Croton Water Works in 
the City of New York,' is 436 ft. square and 40 feet high : how 
many hogsheads of water will it hold ? 

288. To reduce Dry, 'or Liquid, to Cubic Measure. 

First find tJte'^mtniber 3/ bushels, if dry measure, or gallons, if 
liquid measure, in the given example ; then multiply hy the num- 
ber of cubic inches in a gallon, or bushel, as the case may he, and 
the product will be the answer required. (Art. 263.) 

40. How many cubic feet iu a bin, which contains 100 bushels ? 

S'oZMiioK. — 100x2150-1*17 = 215040, and 215040 -r ITSS^ 
\24rf^, or 124i cubic feet. Ans. 

41. How many cubic feet in a lime kiln, which holds 500 
bushels ? 

42. How many cubic feet in the hold of a ship, which contaiiu 
1 000 bushels of grain ? 

43. How many cubic feet in 1 hogshead, wine measure ? 

44. How many cubic feet in a cistern, which holds 50 barrels 
of Tvater ? 

45. How many cubic feet in a vat, which contains 100 hogs- 
heads wine- measure ? 

389. To reduce Liquid to Dry Measure, or Dry to Liquid 

Measure. 

First find the cubic inches in the given, example ; then divide^ 
hem hy the number of cubic inches in a gallon, or bushel, as tlie case 
may be, and the quotieni will be the answer required. 

ftiTKBT.— S88. How nsduce dry, ir liquid :neasure to cubic 1 S89. How reduM liquid 
dry measure ? How dry to li/uld measare ? 
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46. In 40 gallons wine measure, how many bushels ? 
Solution. — 40 X 231=9240. ou. in., and 9240 cu. in.-r2150A= 
4i-| bushels. Ans. 

4V. In 6 hogsheads, 16 gallons, how many bushels ? 

48. In 5 bushels, how many gallons wine measure? 

49. In 3200 quarts dry measure, how many hogsheads wina 
measure ? 

290. To reduce Wine to Beer Measure, or Beer to Wine 
Measure. 

J''irst find the number of cubic inches in the given example ; 
then divide tliem hy the number of cubic inches which it takes to 
make a gallon in the required measure. 

50. In 94 wine gallons, how many beer gallons ? 

Solution. — 94X231=:21714 cu. in., and 21714 cu. in.-r282= 
77 gallons. Ans. 

51. In 1 hhd. wine measure, how many beer gallons? 

52. A tavern-keeper bought 4 hhds. of cider wine measure, ana ■ 
retailed it by beer measure : how many gallons did he lose ? 

53. In 20 beer gallons, how many wine gallons ? 

54. A grocer bought 7238 gallons of milk beer meastire, and 
retailed it by wine measure : how many gallons did he gain ? 

55. A druggist bought 10000 gallons of alcohol beer measure, 
and sold it by wine measure : how many gallons did he gain ? 

56. A grocer bought 65 hhds. 29 gals, and 2 quarts of milk by 
beer measure, and sold it to his customers by wine measure : how 
many quarts more did he sell than he bought ? 

67. A liquor dealer bought 120 pipes of wine which his clerk 
retailed by beer jneasure : how many gallons more did he buy 
than he sold ? 

29 1< Since the earth revolves on its axis 1° in 4 minutes, 
or 1' in 4 seconds of time, (Art. 268,) it is evident that longitude 
may be reduced to time. That is, multiplying degrees of longi 
mde by 4 reduces them to minutes of time, multiplying ndnuteg 
of longitude by 4 reduces them to seconds of time, &c. 

Q»»T —300. Hour rednca win* to beer measure ? How beer to wine meuma 1 
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By reversing this process it is evident that time may be reduced 
K) longitude. Thus, dividing seconds of time hy 4, will reduce 
them to minutes of longitude ; dividing minutes of time by 4, will * 
reduce them to degrees, &c. Hence, 

292« To find the difference of time between two places from 
the difference of their longitude. 

Reduce the difference of longitude to mirmtes ; multiply^JJiem hy 4, 
and the product will be the difference of time in seconds, which 
may he reduced to hours and minutes. 

Obs. When the difference of longitude consists of degrees only, we may mul- 
tiply them by 4, and the product will be the answer in minutes. 

58. The difference of longitude between New York and Cin- 
cinnati is 10° 26' : what is the difference in their time ? 

Solution.— 10° and 26'=626' ; (Art. 281;) now 626'X4= 
2504 seconds of time; and 2504 sec. -=-60=41 min. 44 sec. Ans. 

59. The difference of longitude between Albany and Boston is 
2° 9' : what is the difference in their time ? 

60. The difference of longitude between Albany and Detroit is 
9° 45' : what is the difference in their time ? 

61. The difference of longitude between New Haven and New 
Orleans is 17° 10' : what is the difference in their time? 

62. The difference of longitude between Charleston, S. C.and 
Mobile is 8° 27' : what is the difference in their time ? 

63. The difference of longitude between New York and Canton 
is 187° 3' : what is the difference in their time ? 

293 • To find the difference of longitude between two places 
from the difference in their time. 

Reduce the given difference of time to seconds ; divide them hy 4, 
and the quotient will he the difference of longitude in minutes, which 
may he reduced to degrees. (Art. 281.) 

Obs. When there are no seconds in the difference of time, we may divide 
the minutes by 4, and the quotient wiil be the answer in degrees. 

Qdist.— 293. How find the difierence of time between two places from their dURsT' 
•nee of loii)ptade 3 393. How find the difieience of longitude from the dllSkreoes of time t 
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64. A ship sailed from Boston to Liverpool ; on the fourth daj 
the master took an observation of the sun at noon, and found bj 
his chronometer that it was 1 hr. 5 min. and 40 sec. earlier than 
the Boston time : how many degrees east of Boston was the ship 1 

Solution. — 1 hr. 5 m. 40 sec. = 3940 sec, (Art. 281,) and 3940 
sec.-^4 = 985'. The ship had therefore sailed 985' east, which 
is equal to 16° 25'. Ans. 

65. The difference of time between Albany and Buffalo is 19 
minutes : what is the difference of their longitude ? 

66. The differeijce of time between Richmond and New Orleans 
is 51 min. 4 sec. : what is the difference of their longitude ? 

67. The difference of time between Boston and Cincinnati is 
53 min. 32 sec. : what is the difference of their longitude ? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

29 4< That one concrete number may properly be said to be a 
part of another, the two numbers must necessarily express objects 
of the same kind, or objects which can be reduced to the same 
kind or denomination. Thus, 1 permy is -j-fo- of a pound, but 1 
penny cannot properly be said to be a part of a foot, or of a year ; 
for, feet and years cannot be reduced to pence. So, 1 orange is -J 
of 5 oranges ;- but 1 orange cannot be said to be -J- of 5 apples, or 
5 pimipkins ; for apples and pumpkins cannot be reduced to 
oranges. 



Ex. 1. Reduce 2s. 7d. to the fraction of a pound. 

Analysis. — The object in this example is to find what part of 
1 pound, 2s. Vd. is equal to. To ascertain this, we must reduce 
both the given numbers to the same denomination, m : pence, 
Now 2s. '7d.=31d., and £1 =240d. (Art. 281. 1.) Tlie question, 
therefore, resolves itself into this : what part of 240 is 31 ? The 
answer is -H^; consequently 2s. 7d. (3 Id.) is -^^ of a pound. 

Hence, 

. ■ ■ — ^ ^ _^ 

dcisT.— 234. When cen one concrete numbei be aaid to be a part of another^ 



Arts. 294-296.J eeducticmj. 177 

295. To reduce a compound number to a common fraction, 
of a higher denomination. 

First reduce the given compound numher to tJie loweai denomina- 
tion mentioned for the numerator ; then reduce a unit of the de- 
nomiTiation of the required fraction to the same denomination as tJie 
numerator,- and the result will be the denominator. (Art. 281.) 

Obs. 1. The given number, and that of.which it is said to be apart, must, 
in all cases, be reduced to the same denomination. (Art. 294.) 

2. When the given number contains but one denomination, it of course re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction il 
the lowest denomination mentioned. Thus, in 6}s., the lowest denomination 
ie/iturths of a shilling; in f far., the lowest denomination is ./J/JAs of a farthing. 

2. Reduce t of a penny to the fraction of a pound. 
Solution. — Since sevenths of a penny is the lowest and only 

denomination given, we simply reduce £1 to sevenths of a penny 
for the denominator. Now i;i = 2.40d., and 240d.x7=1680. 
Ajis. £-rfim, or ilair- Hence, 

296» To reduce a fraction of a lower denomination to an 
equivalent fraction of a higher denomination. 

Reduce a unit of the denomination of the required fraction to 
the same denomination as the given fraction, and the result will he 
the denominator. 

Or, divide the given fraction hy the same numbers as in rednnng 
whole compound numbers to higher denominations. (Art. 281. II.) 
Thus in the last example, fd.-rl2=-^s., (Art. 22*7,) and /js.-'- 
20=£TsVir,=£Trio. ^ns. 

Obs. When factors common to the numerator and denominator occur, tho 
q)eratian may be s/wrtened by canceling those factors. (Art. 221.) 

3. Reduce 4- of a penny to the fraction of a pound. 

Solution. — By the last article, = the answer. 

•' 7X12X20 

4 fi 1 

By Cancelation =- r-:— =£ — • Arut 

■' "7X12X20 7X12X^0,5 420 ^"*- 

QuisT —395. How is a cotnpountl number reduced to a common fraction t S96. How 
b k fraction of a lower denomination reduced to the fraction of a higher 1 
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4. Eeduoe, 4|s, to the fraction of a pound. An^. £it> or ^^t- 

5. Reduce 4s. Yd. to tlie fraction of a pound. 

6. Reduce 9d. 2^ far. to the fraction of a pound. 

7. IWhat part of £1 is -f of 1 penny ? 

8. What part of 1 lb. Troy is 7 ounces ? 

9. What part of 1 lb. Troy is 16 pwts. 3 grs? 

10. What part of 1 lb. avoirdupois is 8 oz. and 12 drains? 

11. What part of 1 ton is 14 cwt. and 15 lbs? 

12. What part of 1 yd. is 2 ft. and 4 inches? 

13. What part of 1 mile is 82-J- rods ? 

14. What part of 1 acre is 45^ rods ? 

15. What part of 1 square rod is 63 square feet? 

16. Reduce f of 1 qt. to the fraction of a gallon. 

17. Reduce 7 gallons to the fraction of a hogshead. 
J 8. Reduce -f of 1 hour to the fraction of a day. 

19. Reduce f of 1 minute to the fraction of an hour., 

20. Reduce f of 1 second to the fraction of a V^eek. 

21. What part of £3, 5s.' 6d. Ifar. is -£2, Is. 3d. ? 

Solution. — Reducing both numbers to farthings, £3, 5s. 6^ Ifsr, 
=3145 far., and £2, Is. 3d.=1980 far. (Art. 295. Obs.l.) N"ow 
1980 is iff?- of 3145, which is equal to Hf. Ans. 

22. What part of £2 is 7s. 6d. ? 

23. What part of £7, 3s. is £3 ? 

24. What part of 2 bushels is 3 pecks ? 

25. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet ? 

27. What part of 3 weeks is 2 days and 7 hours ? 

28. What part of 2 hhds. 10 gals, is 45 gals.? 

29. What part of 2 tons, 3 cwt. is 15 cwt. 65 lbs. ? 

30. What part of 1 ton is 7 lbs. 10 ounces ? 

31. What part of 90° is 1" 15' 30" ? 

32. What part of 360° is 45° 15' 10" ? 

33. What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

34. What part of 25 lbs. Troy is 10 lbs. 7 oz. 10 pwts.? 
36. What part of 1 acre is 40 rods ? 

86. What part of 5 acres is 1^ acres? 
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FRACTIONAL COMPOUND NUMBERS 

KEDirCED TO WHOLE BTDMBEilS OF LOWES DENOMJDIATIOBS. 

Ex. 1. Reduce -f of £1 to shillings and pence. 

Analysis. — f of ls.=-|^ of 5s. or -fs., consequently -I of 20s. (jEl) 
i£ 20 times as much, and -fs. X 20=-^-f^s. or 12s. and -^ of a shilling. 

Reasoning as before, ^ of ld.=-J^ of 4d., or -Id., and i of 12fl. 
(Is.) is 12 times as much ; but ■|d.X12=-^^., or 6d. Therefore 
£|=12s. 6d. Am. Heuee, 

297. To reduce fractional compoimd niunbers to whole num- 
'bers of lower denominations. 

First reduce the given numerator to the Jiext lower denomination ; 
then divide thejiroduct by the denominator, and the quotient will 
be an integer o^ the next lower denomination. (Art. 281. I.) 

Proceed in like manner with the remainder, and the several quo- 
tients will he the whole numbers required. 

Obs. This operation is tiie same in principle as reducing higher denomina- 
tions of whole numbeiB to lower. (Art. 281. I.) Whenever the fraction be- 
comes improper, it is reduced lo a whole or mixed number. (Art. 196.) 

2. Reduce |- of £1 to shillings. Ans. 16s. 

3. Reduce i of £1 to shilliiigs and pence. 

4. Reduce f of Is. to pence and farthings. 

5. Reduce -f^ of 1 lb. Troy to ounces,^ &c. 

6. Reduce f of 1 ounce Troy to pennyweights. 
1. Reduce -f of 1 lb. avoirdupois to ounces, &c. 

8. Reduce -f of 1 cwt. to pounds, &c. 

9. Reduce f of 1 ton to pounds, &c. 

10. Reduce 5 of 1 yard to feet and inches. 

11. Reduce f of 1 rod to feet and inches. 

12. Reduce f of 1 mile' to rods, feet, &c. 

13. Reduce -f of 1 gallon wine measiu-e to quarts, (fee. 

\i. Reduce -J. of 1 hogshead wine measure to gallons, <fec. ' 

15. Reduce f of 1 peck to quarts, &c. Ans. 6 qts 1-^ pts. 

16. Reduce f of 1 bushel to quarts, &c. 

17. Reduce f '~f 1 hour to minutes and seconds. 

Qdsst.— 297. How are fractional compoimd nnmben reduced to whole onesl 
8* 
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18. Reduce t% of 1 day to liours, &c. 

19. Reduce -f of 1 minute to seconds. 

20. Reduce f of 1 degree to minutes, (fee. 

21. Reduce £Thj to the fractionof a penny. 

Solution. — We reduce the numerator to pence, the denomina- 
tion required, a,nd divide it by the denominatpr, as in the last 
article. Thus, 2X20x12=480; and 480-7-V20=4i^. There- 
fore £TlTr=7i-od.=tf =i or -fd. Ans. Hence, 

298. To reduce a fraction of a hiffher denomination to an 
equivalent fraction of a lower denomination. 

Reduce the given numerator to the denomination of the required- 
fraction, and place the result over the given denominator. 

One 1 . This process is the same in principle as to reduce a while compound 
number to a lower denomination, (Art. 281. I.) 

2. When factors common to the numerator and denominator occur, the ou* 
eration may be shortened by canceiing. those factors. (Art. 221.) 

2X20X12 
Thus, in the last example, — — - — ^ =the answer. 

2X20X12 2x;*0xi:^ „, > 
By Cancelation, -— = ^^^-^ =^^°- ^«*- 

22. Reduce -jiy of £1 to the fraction of a penny. 

23. Reduce -5-^7 of 1 lb. avoirdupois to the fraction of an ounce 

24. Reduce TrVVr of 1 mile to the fraction of a rod. 

25. Reduce |-f- of a day to the fraction of an hour. 

26. Reduce 1*5 of 1 week to the fraction of a minute. 

27. Reduce -If of 1 yard to the fraction of a nail. 

28. Reduce -ft\ of 1 bushel to the fraction of a quart. 

29. Reduce -ft\ of 1 hhd. wine measure to the fraction of a quart. 
SO. Reduce -j^j of 1 lb. Troy to the fraction of an ounce. 

31. Reduce -ro^ of 1 poi)nd Troy to the fraction of a pwt. 

32. Reduce -^.ti of an acre to the fraction of a rod, 

■33. Reduce -xks of a square yard to the fraction of a foot, 
84. Reduce -ff-Q of a degree to the fraction of a second. 

ftcKST.— 208. How is a fraction of a higher denominatioa redu^ 'd to' the traction of 
lower denominatioti 1 
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AnDITION OP COMPOUND NUMBERS. 

S99. Tlie process of adding numbers of different denomt- 
nations, is called Compound Addition. 

1. What is the sum of £6, lis. 5d. 1 far. ; £4, 9s. 6d. 2 far.; 
£3, 12s. Sd. 3 far. ; and £8, 6s. Od. 1 far. ? 

0,jeraiion. Having placed the farthings under far- 

£ s. d. far. things, the pence under pence, &c., we 

6 " 11 " 5 " 1 add the column of farthings together, as 

4 " 9 " 6 " 2 in simple addition, and find the sum is 7, 

3 " 12 " 8 " 3 which is equal to Id. and 3 far. over. 

8 " 6 " 9 " 1 Set the 3 far. under the column of far- 

23 " " 5 '■ 3 Ans. things, and carry the Id. to the column 

of pence. The sum of the pence is 29, which is equal to 2s. and 

5d. over. Place the 5d. under the column of pence, and carry 

the 2s. to the column of shillings. The sum of the shillings is 

40, which is equal to £2, and nothing over.- Write a cipher under 

the column of shillings, and carry the £2 to the column of pounds. 

The sum of the pounds is 23. Ans. £23, Os. 5d. 3 far. 

300. Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

I. Write the numbers so that the same denominations shall stand 
under each other. 

II. Beginning with the lywest denomination, find the sum of each 
column separately, and divide it hy tliat number which it requires 
of tlie column added, to make one of the next higher denomination. 
Set the remainder under the column added, and carry the quotient 
to tlie next column. 

III. Proceed in this inanner with all the other denominatiotii 
txcept tlie highest,- whose entire sum is set dovm. 

Proof.- — The p-oof is the same as in Simple Addition. (Art. 55.) 

Obs. 1. Fiuclional compound numbers should bg reduced to whole num- 
iers of lower denominations, then added as above. (Ait. I6G,) - 

Quest. — 299. Whatis Compound Addition ? 300. How io you write compound numbara 
Cor adfjiiion ? Which denomination do. you add first? When the sum of any column Ifl 
(bund, what a to be done with it 1 What is dgn« with the last eoluai 1 
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2. Compound Addition is the same in principle as Siirapfe Addition. 
In the latter, it is true, we uniformly oariy the tens, and in the former ^o can"/ 
for dij^ent numbers j yet in each we always cany for that number which a 
takes of the order or denomination we are adding to make one in the nexl 
iiigher order or denomination. 
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65 


14 
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6. -A fanner sold to one customer 3 tons, 5 cwt. 17 lbs. 13 oz. 
f hay ; to another, 4 tons, 7 cwt. 35 lbs. 12 oz. ; to another, 
i ton, 16 cwt. 63 lbs. 7 oz. : how much hay did he sell to all ? 

6. What is the sum of 15 tons, 6 cwt. 45 lbs. 5 oz. ; 3 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 31 lbs. 7 oz. ? 

7. What is the sum of 21 lbs. 7 oz. 12 pwts. 10 grs. ; 28 lbs. 
5 oz. 8 pwts. 7 grs. ; 7 lbs. 6 pwts. 15 grs. ; 41 lbs. 6 oz. 20 grs. ; 
9 lbs. 7 grs. ? 

8. What is the sum of 16 lbs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 oz. 16 pwts. ; 97 lbs. 5 oz. 10 grs. ; 115 lbs. 9 oz. ? 

9. Add together 19 rods, 12 ft. 8 in. ; 64 rods, 13 ft. 3 in ; 
28 rods, 10 ft. 5 in. ; 60 rods, 9 ft. 11 in. 

10. Add together 6 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; 18 
leagues, 2 m. 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 fur. 10 rods, 
4 yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 ". ; 
42 yds. 1 qr. 2 na. ; 30 yds. 3 qrs. 2 na. 

12. Add together 65 yds. 3 qrs. 1 na. ; 31 yds. 2 qrs. 2 na; 
100 yds. 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 15 yds. 3 na. ; 29 
/ds. 2 qrs. 

13. Add together 17 A. 25 r. 29 sq. ft. ; 49 A. 15 r. 4 sq, ft.; 
02 A. 29 r. 31 sq. ft. ; 10 A. 45 r. 16 sq. ft. 

14. Add together iOO A. 3 R. 12 r. ; 115 A. 2 R. 20 : ; 160 
A., t U. 15 r.; 91 A. 2 R. 26 r. 

AucgT— 0^8. Does ComDonnd Addition differ from Simple Addition 7 
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16. One room in a house contains 15 sq. yds. 5 ft. 7 in. of plas- 
tering; another 10 yds. 7 ft. 30 in. ; another 9 yds. 6 ft. 25^ in. ; 
another Y yds. 5 ft. 63 ia.j. how much plastering is there in all 
of them ? 

16. A merchant bought one cask of oil contMning 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
gals. 2 qts. : how much oil did he huy ? 

11. What is the sum of 20 hhds. 41 gals. 3 qts. 1 pt. 3 gL ; 
31 hhds. 20 gals. 1 qt. 1 pt. 3 gi. ; 48 hhds. 19 gals. 2 qts. 1 pt. 

2 gL ; 81 hhds. 40 gals. 1 gl ? 

18. What is the sum of 10 wks. 5 d. 12 hrs. 40 min. ; 21 wks. 

3 d. 9 hrs. 15 min. ; 40 wks. 4 d. IT hrs. 30 min. ; 42 wks. Id.? 

19. What is^the sum of 40ihu. Hpks. 4 qts. ; 63 bu. 2i pks. 

5 qts. ; 80 bu. 1i pks. 1 qt. ; 45 bu. 2 pks. 3 qts. ; 90 bu. 1 pk. ? 

20. What is the sum of 7 qrs. 6 bu. 1 pk. 3 qts. ; 27 qra. 

6 bu. 6 qts. ; 34 qrs. 1 bu. 6 qts. ; 65 qrs. 6 bu. 3 qts. ? 

SUBTRACTION OF COMPOUND NUMBERS. 

301. The process of finding the difference between numbers cf 
different detwminationg, in <xdled CoMPOUifD SuBrEACnoir. 

1. From £35, lis. 6d. 3 far., subtract £16, 9s. 8d. 2 far. 

Operation. Having placed the less number under 

£ s. d. far. the greater, with farthings under fer- 
35 " 17 " 6 " 3 things, pence under pence, &c., we snb- 

16 " 9 " 8 " 2 tract 2 far. from 3 far., and set the 

19 " 7 '' 10 " 1 Ans. remainder 1 far. imder the column of 
farthings. But 8d. cannot be taken from 
8d. ; we therefore borrow 1 from the next higher denomination, 
which is shillings; and Is. or 12d. added to the 6d. make 18d. 
Now 8d. from 18d. leaves lOd. Since we borrowed, we must 
carry 1 to the next denomination in the lower ntimber, as in sim- 
ple subtraction. (Art. 72.) 1 added to 9 makes 10 ; and 10 from 
17, leaves 7. Finally, 16 from 35, leaves 19, 

Am. £19, 7s. lOd. 1 far. 

QvKiT.— 301. What U Compound Sabtractioal 
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303. Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write the less number under the greater, so that the same tfo« 
tu>mvnations may stand under each other. 

II. Beginning with the lowest denomination, subtract tJie num- 
ber in each denomination of the lower line from the nuwher above 
it, and set the remainder below. 

III. When a number in any denomination of the lower line M 
larger tlian tJie number above it, borrow one of 'the next higher de- 
nomination and add it to the number in the upper line. Subtract 
as before, and carry 1 to tlie next denomination in the lower line, as 
in subtraction of simple numbers. (Art. 72.) 

Proof. — The ;proof is the same as in Simple Subtraction. 

Obs. 1 . Fractional compound numbers should be reduced to whole numbers 
of lower denominations, then subtracted as above. (Art. 166.) 

2. Compound Subtraction is the same in principle as Simple Subtrac- 
tion. In both cases, when the number in the lower line is larger than that 
above it, we borrow as many units as it takes of the order' i i denomination wa 
are subtracting to make OTie of the next high'er order or d''.4Kimination, and in 
both, we carry 1 to the next figure in the lower number. 

2. From £48, lYs. 6d. 2 far., take £39, 14s. 9d. 3 far. 

3. From £160^, 6is. 3fd., take £100-^, 8s. 

4. From £1000, take £500, 6s. 7d. 2 far. 

6. From 16 cwt. 3 qrs. 15 lbs., take 8 owt. 2 qrs. 8 lbs. 6 oz. 

6. From 85 tons 16 cwt. 39 lbs., take 61 tons 14 owt. 68 Iba. 

7. Subtract 69 m. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 

8. Subtract 17 1. 2 m. 3 fur. 4 r. 4 ft. from 19 1. 1 m. 2 fur. 15 r 

9. Subtr-act 49 hu, 3 pks. 6 qts. from 85 bu. 2 pks. 4 qts. 

10. Subtract 95 qrs. 4 bu. 3 pks. from 115 qrs. 3 bu. 1 pk. 

11. Subtract 29 yds. 2 qi-s. 3 na. from 85 yds. 1 qr. 2 na. 

12. Subtract 55 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 75 gals. 3 qts. 1 pt. from 82 gals. 2 qts. 

♦ 

Q.UK8T.— 302. How do you write compound numbers for subtraction? Where begin H 
lubtract? When the number in the lower line is larger than that above it, what is to ba 
done ? Ob$. Does Compound Subtraction differ from Simple Subtraction 1 
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15. A man having 140 A. 11 r. of land, sold 54 A. 58 r. : how 
Bmch had he left ? 

16. Two men having bought 465 A. 48 r. of land, one of then: 
»'ishe(l to take 230 A. : how much would the other have ? 

11. A farmer having 144 cords. 55 ft. of wood, sold 81 c. 93 ft. : 
how much had he left ? 

18. In a certain village there are two public cisterns ; one con- 
tains 446 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is the 
difference in their capacity ? 

19. The latitude of the Cape of Good Hope is 30° 55' 15", 
and that of Cape Honr, 55° 58' 30" : what is their difference ? 

20. The latitude of the Straits of Gibraltar is 36° 6' 30", and 
that of the North Cape, 71° 10' : required their difference. 

21. The longitude of New York is 74° 1', and that of Cincm- 
nati 84° 27': required their difference. 

22. From 160 jrs. lltno. 2 wks. 5 ds. 16 hrs. 30 min. 40 sec, 
take 106 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 45 min. 34 sec. 

23. What is the time from Feb. 22d, 1846, to May 21st, 1847 ? 

Operation. May is the 5th month, and Feb. the 2d. 

yr. mo. d. Since 22 days cannot be taken from 21 d., we 

1847 " 5 " 21 borrow 1 mo. or 30 d. ; then say 22 from 51 

1845 " 2 " 22 leaves 29. 1 to carry to 2 makes 3, and 3 

Ans. 2 " 2 " 29 from 5 leaves 2. 5 from 7 leaves 3. Hence, 

303. To find the time between two dates. 

Write the earlier date under the later, placing the years on the 
]eft, the number of the month next, and the day of the month on the 
right, and subtract as before. (Art, 302.) 

Ois. 1. The number of the month is easily determined by reckoning fiom 
January, the 1st month, February the 2d, &c. (Art. 2G4.) 

2, In finding the time between two dates, and in casting interest, 30 days 
are ronsi'Jered a month, and 13 months a year. 

.3. Instead of setting down the ordinal mimder of the month, as in the 
•olution above, some prefer to write the number of wliole months that have 

QuKBT. — 303, How do yon find the time between two dates ? Obs. In finding time be' 
Tween two datps, and in casting interest, how many days are considered a month ? How 
yiany months a year ? 
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elapaed in the given year. E. g., if the date is Feb. 22d, 1845, they woul 
write I In the place of months ; because, it is said, 2 whole months have nol 
elapsed in the year 1845. But it may be doubted whether this method would 
not lead to frequent mistakes. 

Besides, it may be urged with equal reason, that 1 ought to be deducted 
from the day of the month, and 1 from the year ; for neither 22 whole days, not 
1845 whole years had elapsed at the time of the date, but the iCd day and th« 
1845th year were then passing. In this way, the subject, which in itself ji 
simple, becomes intricate and perplexing. 

24. General Washington was bom Feb. 22d, 1732, and died 
Deo. 14th, 1799: how old was he? 

25. The Independence of the United States was declared, July 
4th, 1776 : how long is it since ? 

26. A note was given A^g. 25th, 1840, and paid Feb. 6th, 
1842 : how long did it run? 

27. The United States Exploring Expedition sailed from Norfolk 
on the IStfi of Aug., IS.'JS, and returnedto New York on the lOta 
of June, 1842 : how long was the voyage ? 

COMPOUND MULTIPLICATION. 

304r. The process of multiplying numbers of different denom- 
inations, is called Compound Moltiplioation. 

Ex. 1. What will 6 cows cost, at £5, 2s. 7f d. apiece ? 

Analysis. — Since 1 cow costs £5, Operation. 

2s. 7|d., 6 cows will cost 6 timos as £ s. d. far. 

much. Beginning with the lowest 5 " 2 " 7 " 3 

denomination, 6 times 3 far. are 18 far., 6 

equal to 4d. and 2 far. over. Set the 30 " J5 " 10 " 2 Am. 
2 far. under the denomination multi- 
plied and carry the 4d. to the next product. 6, times 7d. are 42d. 
and 4d. make 46d., equal to 3s. and lOd. Set the lOd. under the 
pence, and carry the 3s. to the next product. 6 times 2s. are 12s. 
and 3s. make 15s. As the product 15s. does not make one in th« 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £5 are £30. The answer is £30, ISs. 10-Jd. 



Quest.— 304. What Is Compound MuUipUcaUoa 1 
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305» Hence, we deduce the following generaJ 

RULE FOR MULTIPLYING COMPOUND NUMBERS. 

Mitlti§ly each denomination separately, beginning with the lowest, 
tmd divide each product by that number which it takes of the denom- 
inaticn multiplied, to make osn of the next higher ; set down, the 
remainder, and carry the quotient to the next product, as in addition 
of compound numbers. (_Vrt. 300.) 

Obb. 1. When the multiplier is a compo^te number, it is advisable to multi- 
ply first by one factor and that product by the other. (Art. 97.) 

2. Compound Multiplication is the same in principle as Simple Multiplica- 
tion. In each we cany for that mimber which it takes of the order or denom- 
mation we are multiplying, to make one of the next higher order or denom'= 
nation. 

2. Wiat will 28 hoises cost, at £21, 3s. 7-J-d. apiece " 

Operation. 
£ s. d. far. 

21 " 3 " i " 1 We multiply by the factors of 28, 

"T * which are '1 and 4, and set down each 

148 ' 5 " 2 " 3 result as above. 

4 



593 " " 11 " Ans. 



3. What cost 7 acres of land, at £35, 6s. 7d. per acre ? 

4. What cost 18 barrels of flour, at £1, 6s. S^d. per barrel? 

5. A man bought 15 loads of hay, each weighing IT. 270-111)8.: 
irhat was the weight of the whole "? 

6. Multiply 16 tons, 3 cwt.lOilbs. by 25. 
^ 1. Multiply 12 lbs_3 oz. 16 pwts. by 56. 

'.^ 8. If 1 dollar weighs 17 pwts. 4^ grs., how much will 96 dol- 
Isrs weigh ? 

S, Multiply 48 hhds. 15 gals. 2 qts. 1 pt. by 63. 
10. Multiply 56 pipes, 1 hhd. 23 gals, by 100. 

UiTEST. — 305. Wbere do you begin to mnltiply a compound number ? What la dOBS 
Intfa each product 1 Ohs. When the multiplier is a composite number, how proee«d1 
Does it dMft from Simple Multiplication 7 



188 COMPOUND [SSOT. VIII. 

11. Bought 72 pieces of cloth, each containing 32f yards 
now much did they all contain ? 

12. If 1 cloak requires 10 yds. 3 qrs., how much -will 500 
cloaks require ? 

13. Multiply 1'75 miles, 7 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m. 5 fur. 15 r. by 50. 

15. Multiply 149 bu. 12 qts. by 60. 

16. Multiply 26 qrs. 1 bu. 3 pks. 5 qts. by 110. 

17. Multiply 150 acres, 65 rods by 52. 

18. Multiply 310 acres, 3 roods, 3 rods by 81. 

19. Multiply 265 cu. ft. 10 in. by 93. 

20. Multiply 148 cords,29-i%-ft. by 650. 

21. Multiply 365 d. 5 hrs. 48 min. 48 sec. by 35. 

22. Multiply 70 yrs. 6 mo. 3 wks. 5 d. by 17. 

23. Multiply 75° 40' 21" by 210. 

24. If a ship sails 3° 24' 10" per day, how far wiU she sail in 
60 days ? 

25. If 1 acre produce 45 bu. 26 qts., how much wiU 100 acres 
produce ? 

26. If 1 barrel of flour requires 4'bu. 3 pks. 5 qts. of wheat, 
how much wiU 500 barrels require ? 

27. What cost a chest'of tea containing 17 lbs., at 6s. lO^d. per 
pound ? 

28. What is the duty on 1000 gals, of brandy, at 13s. 7d. per 
gallon ? 

29. What is the duty on 10560 lbs. of sugar, at 6d. 3 far. per 
pound ? 

30. What is the duty on 1500 yards of broadcloth, at 6s. frjd. 
per yd. ? 

31. If 1 load of wood measures 117 ft. 110 in., how mu;h will 
40 loads of the same size measure ? 

32. If 1 .quarter of beef weighs 216 lbs. 7 f^z,, how much will 
4 quarters weigh ? 

^ 33. If 1 bushel of salt weighs 72 lbs. 10 oz., how much will 
350 bushels weigh? 

34. If 1 cask of oil contains 86 gals. 2 qts. 1 pt., how much will 
100 casks of the same size contain ? 
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COMPOUND DIVISION. 



306. The process of dividing numbers of different denomifM' 
Hons, ill called Compound Division. 

Ex. 1. Divide £25, 3s. 4d. 2 far. by 6, 

Operation. Beginning with the pounds, -we find 

£ s. d. far. 6 is contained^ in £25, 1 times and 1 

6 )25 " 3 " 4 " 2 over. Set the 4 under the pounds, 

4 " 3 " 10 " 3 Ans. and reduce the remainder £1 to shil- 
lings, which added to the 3s. make 
53s, 6 in 23s. 3 times and 5s. over. Set the 3 imder the shil- 
lings, and reduce the remainder 6s. to pence, which added to the 
4d. make 64d. 6 in 64d., 10 times and 4a. over. Set the 10 
uisder the pence, reduce the 4d. to farthings, and divide as before 
Ans. £4, 3s. lOd. 3 far. 

307. Hence, we deduce the following general 
RULE FOR DIVIDING COMPOUND NUMBERS. 

jBeffin with the highest denomination, and divide each separately. 
Reduce the remainder, if any, to tlie next lower denomination, to 
which add the number of that denomination contained in the given 
example, and divide the sum as before. Proceed in this manner 
through all the deno/minations. 

Obs. 1. Each partial quotient will be of the same denoniination, as that part 
of the dividend from which it arose. 

2. WTien the divisor exceeds 12, and is a composite number, it is advisable 
to divide first by one factor and that quotient by the other. (Art. 129.) If the 
divisor exceeds 12, but is not a composite number, long division may be em- 
ployed. (Art. 120. II.) 

3. Compound Division is the same in principle, as Simple Division. Pre- 
fixing the remainder to the next figure of the dividend in simple division, is 
fts sione as reducing it to th^next lower order or denomination, and adding 
the Boxt figure to it. 

QuBBT. — 306. What is Compound Division 1 307. Wliere do you begin to divide a com- 
pound QljjnDer ? Wliat is done with ttie remainder ? Ois. Of wliat denomination is e&ch 
partial quotient; ? Wlien the divisor is a composite number, how proceed 1 Does It diflbt 
from Simple Diviiionl 
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2. A man wished to divide 16 cwt. 2 qrs. 10 lbs. of beef equallf 
among 36 families : how much could he give to each ? 

Operaticm. 
cwt. qrs. lbs. We divide by the factors of 36, which 

7)76 " 2 " 10 are 7 and 5, and set down each result as 

5) 10 " 3 " 5~ above. 

2 " " 16 Am. 

3. Divide 812 lbs. 9 oz. 18 pwts. by 43. 

Arts. 7 lbs. 3 oz. 6 pwts. 

4. Divide 410 lbs. 4 oz. 5 pwts. 6 grs. by 8. 

5. Divide 786 bu. 18 qts. by 25. 

6. A farmer raised 1000 bu. 3 pks. 6 qts. of wheat on 40 
acres : Bow much was that per acre ? 

7. A man bought 10 horses for £200, 15s. : how much did h« 
give apiece ? 

8. Divide £87, 10s. 7id. by 18. 

9. A merchant tailor put 216 yds. 3 qrs. of cloth into 20 
cloaks : how much cloth did each cloak contain ? 

10. Divide 500 yds. 3 qrs. 2 na. by54. 

11. A man traveled 1000 miles in 12 days: at what rate did 
he travel per day ? 

12. Divide 1600 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 3 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gals. 2 qts. 1 pt. by 9. 
16. Divide 365 d. 10 hr. 40 min. by 15. 

16. Divide 111 yrs. 20 d.' 13 hrs. 26 min. 10 sec. by 11. 

17. Divide 45° 17' 10" by 25. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 pounds cost £33, what wiD 
1 pound cost ? 

22. If the duty on a pipe of wine is £60, 6s. 6d., what is the 
duty per gallon ? 

23. K a person spends £200 a year, what are his efpenses per 
day? 
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SECTION IX. 

DECIMAL FRACTIONS. 

30S> FfactioTts which decrease in a tenfold ratio, or which e^ 
press simply ientfis, hundredths, thousandths, &c., are called Deci- 
mal Fractions. 

• They arise from dividing a unit into ten equal parts, then di- 
viding each of these parts into ten ot/ier equal parts, and so on. 
Thus, if a unit is divided into 10 equal parts, 1 of those parts is 
called a tenth. (Art. 178.) If a tenth is divided into 10 equal 
parts, 1 of those parts will be a hundredth; for, -iV-^10=T4T. 
If a hundredth is divided into 10 equal parts, 1 of the parts will 
be a thousandth; for, TloH-10=-niVo, <fec.' (Art. 22T.) 

Obs. Fractions of this class aie called decimals, because they regularly de- 
crease in a tenfold ratio. (Art. 37. Obs. 2.) 

Decimal fractions are said to have been invented by Lord Napier, in 1603. 

309. Each order of whole numbers, we have seen, increases 
in value from units towards the left in a tenfold ratio ; and, con- 
versely, each order must decrease from left to right in the same 
ratio, till we come to units' place again. (Art. 36.) 

3 1 0. By extending this scale of notation below units towards 
the light hand, it is manifest that the first place on the right of 
units, will be ten times less in value than units' place ; that the 
second will be ten times less than the first ; the third ten times 
less than the second, &:c. 

Thus we have a series of orders below units, which decrease in 
a tenfold ratio, and exactly correspond in value with tenths, hun- 
dredths, thoiisandths, &c. (Art. 308.) 

QDE9T. — 303 ^Vhat are Decimal Fractions % From wliat do thoy arise 1 Obs. Why 
called decimals'? 309. In what manner do whole numbers increase and decrease 1 
110. By extending this s^e below units, what would be the value of the first place on 
the ri^t of units 1 The second 1 The third 1 With what do these orders correspond in 
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311. Decimal Fi'actions are commonly expressed by ■writing 
the numerator with a point ( . ) before it. 

Tl)c point placed before decimals is called the Decimal Point, 
or SejMratiix. Its object is to distinguish the fractional parts 
from whole numbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, -fV is written thus .1 ; i^ 
thus .2 ; -fV thus .3 ; &c. -rhr is written thus .01, putting the 
1 in hundredths' place ; tuT thus .05 ; &c. That is, tenths are 
written in the first place on the right of units ; hundredths in the 
second place ; thousandths in the third place, &c. 

ft 

312* The denominator of a decimal fraction is always 1 imtli 
as many cipliers annexed to it, as there are figures in the given ntt- 
merator. (Art. 308.) 

313« The names of the different orders of decimals, or place* 
below units, may be easily learned from the following 

DECIMAL TABLE. 



756423. 26'71469862T4 

314. It will be seen from this table that the value of each 
figure in decimals, as well as in whole numbers, depends upon the 
place it occupies, reckoning from units. Thus, if a figure stands 
in the first place on the right of units, it expresses tentlis ; if in 

aiiEsT.— 311. How are decimal fractions expressed 1 What is the point placed befon 
decimals culleiH 312. What is the denominator of a decimal fraction 7 313. EepeiU 
the Decimal Table, beginning units, lentils, &c. 314. Upon what does the valne of a de- 
cimal depend ? 
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the second, hundredths, &c. ; each successive place or order to- 
wards the right, decreasing in value in a tenfold ratio. Hence, 

3 1 5> Each removal of a decimal Jiffure one place from units 
towards the right, diminishes its value ten times. 

Prefixir.g a cipher, therefore, to a decimal diminishes its value 
tm times ; for, it removes the decimal one place farther from units' 
place, Tlius, A=-^; but.04=-rjT; and .004=T-oVir. &o.; for 
the denominator to a decimal fraction is 1 with as many ciphers 
annexed to it, as there are figures in the numerator. (Art. 312.) 

Annexing ciphers to decimals does not alter their value ; for, 
each significant figure continues to occupy the same place from 
units as before. Thus, .5=-i^; so .50=-]^, or -i\, by dividing the 
numerator and denominator by 10; (Art. 191,) and .500=tVi/V, 
or ■^, &c. 

Obs. 1. It should be remembered that the units' place is always &e right 
Hand place of a whole nnmbef. The effect of annexing and prefixing ciphers 
to decimals, it will be perceived, is the reverse of annexing and prefixing -them 
to whole numbers. (Art. 98.) 

3. A whole number and a decimal, written together, is called a mixed rMm- 
bcr. (Art. 183.) 

316> To read decimal fractions. 

Beginning at tlie left hand, read the figures as if they were whole 
numbers, and to the last one add ttie name of its order. Thus, 

.7 is read 'J tenths. 

,36 , " " 36 hundredths. 

.475 " " 475 thousandths. . 

.6342 " " 6342 ten thousandths. 

.57834 " " 57834 hundred thousandths. 

.284648 " " 284648 millionths. 

.8913329 " " 8913629 ten millionths. 

Obs. Iti reading decimals as well as whole numbers, the units' place jhould 
always be made the starting point. It is advisable for the learner to apply to 

CiifKsT.--315. What is the effect of removing a decimal one place towards the rij^liti 
VVhE»t then is the effect of prefixing ciphers to decimals ? What, of annexing them ' 
Obs, Which is the units* place t What is a whole number and a decimal writM-n to- 
gether, called ? 316. How are decimals read ? Obs. In reading decimals, what should b% 
made the starting point 1 
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every figure the name of its orfe, or the place which it occupies, before at 
tempting to read them. Begmning at the units' place, he should proceed tow. 
aids the light, thus--!m*s, teidlis, himdredths, thovsamdOis, &c., pointmg to 
each figure as he pronounces the name of its order. In this way ht will be 
able to read decimals with as much ease as he can whole numbers. 

Read the following numberg : 



(1) 

.32 


(2.) 
.46274 


(3.) 
42.068 


(4-) 
2.46312* 


.246 


.03687 


17.401 


6.004534 


3624 


.00368 


23.07 


1.100492 


.82344 


.00046 


81.4389 


9.000028 


.13236 


.00009 


90.0104 


8.001249 


(5.) 
12.683 


(6.) 
6.00754 


(7.) 
4.306702 


(8.) 
9.2000076 


20.064 


3.0468 


0.007006 


8.0403842 


35.0072 


2.306843 


1.13004 


0.0000008 


67.4008 


1.710386 


9.203167 


4.3008004 



Note. — Sometimes we pronounce the word decimal when we come to the 
eeparatrix, and then read the figures as if they were whole numbers ; or, 
simply repeat them one after another. Thus, 135.437 is read, one hundred 
twenty-five, decimal four hundred twenty-seven ; or, one hundred twenty-five, 
aecimal four, two, seven. 

Write the fractional part of the following mimbers in decimals : 
(9.) (10.) (11.) (12.) 

25-,^ 4-rfT 43-iWiftr 3 {>„\WJi , 

30 Mr 6-rf^r 13-n*n> 8i 



72tW, 



41t! 



9 7 R g a A ■ T 
1 00 00 Sd 



13. Write 9 tenths ; 25 hundredths ; 45 thousandths. 

14. Write 6 hundredths ; 7 thousandths ; 132 ten thousandtlm. 

15. Write 462 thousandths ; 2891 ten thousandths. 

16. Write 25 hundred thousandths ; 25 millionths. 

17. Write 1637246 ten millionths ; 65 hundred millionths. 

18. Write 71 thousandths; 7 millionths. 

19. Write 23 hundredths ; 19 ten thousandths. 

20. Write 261 hundred thousandths ; 65 hundredths ; 121 mill 
ionths ; 751 tiillionths. 



QtmiT.~JVMs. What other method of reading decline Is menlkMMd S 
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317. Decimal Fmctims, it will be perceived, differ from 
Common Fractions both in their origin and in the mamer of ex- 
pressing thsm. 

Common Fractions arise from dividing a unit into any number 
of equal T^axts ; consequently, the denominator may be any number 
wJuxtever. (Art. 182.) Decimals arise from dividing a «m< into 
ten equal parts, then subdividing each of those parts into ten other 
squal parts, and so on ; consequently, the denominator is always 
10, 100, 1000, &c. (Arts. 308, 312.) • 

Again, Common Fractions- are expressed by writing the numer- 
ator over the denominator ; Decimals are expressed by writing 
the numerator only, with a point before it, while the denominator 
is understood; (Arts. 182, 311.) 

318. Decimals are added, subtracted, multiplied, and divided, 
in the same manner as whole numbers. 

Obs. The only thing with which the learner is likely to find any diflScully, 
is pointing off the answer. To this part of the operation he should give par- 
ticular attention. 



. ADDITION OF DECIMAL FRACTIONS. . 

319. Ex. 1. "What is the sum of 28.35; 345.329; 568.5; and 
6.485? 

Operation. Write the units under units, tenths under 

28.35 tenths, hundredths tmder hundredths, &c. ; 

345.329 then, beginning at the right hand or lowest 

568.5 order, proceed thus: 5 thousandths and 9 

6.485 thousandths are 14 thousandths. Write the 

948.664 Ans. 4 under the column added, and carrymg the 1 
to the next column, proceed througn aU the 
orders in the same manner as in simple addition. (Art. 54.) Fi- 
nally, place the decimal point in the amount directly vmder that 
in the numbers added. 

QOBST. — 317. How do decimals differ from common ftactlonfl 1 From what do commott 
fractions Kriae 1 From what do decimals arise 1 How ere common fliactlons eipnsMd t 
How are decimals 7 

9 
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320. Hence, we deduce the following general 

RULE FOR ADDITION OP DECIMALS. 

Write the numbers so that the same orders may stand under each 
other, placing units under units, tenths under tenths, hundredth* 
under hundredths, t&c. Begin at the right hand or lowest order, 
and proceed in all respects as in adding whole numbers. (Art. 54.) 

From the right hcmd of the amount, point off as many figuret 
for decimals as are equal to the greatest number of decimal placet 
in either of the given numbers. 

Proof. — Additioy, of Decimals is proved in the sams manner at 
Simple Addition. (Art. 55.) 

Note. — The decimal point in the answer will always fall directly under the " 
decimal points in the given numbers. 

EXAMPLES, 

2. What is the sum of 25.V ; 8.389; 23.056? Arts. 57.145. 

3. What is the sum of 36.258 ; 2.0675 ; 382.45 ; and 7.3984 ? 

4. What is the sum of 32.764 ; 5.78 ; 16.0037 ; and 49.3046 ? 

5. What is the sum of 1.03041; 6.5<78034 ; 2.4178; and 
^.72103? 

6. Add together 4.25 ; 6.293; 4.612; 38.07; 2.056; 3.248; 
and 1.62. 

7. Add together 35.7603; 47.0076; 129.03; 100.007; and 
20.32. 

8. Add together 467.3004; 28.78249; 1.29468; and 3.78241. 

9. Add together 21.6434 ; 800.7 ; 29.461 ; 1.7506 ; and 3.4.5. 

10. Add together 45.001; 163.4234; 20.3045; 634.2104; 
and 234.90213. 

11. Add together 203.0072; 89.00301 ; 29.84567; 924.00369; 
«nd 72.39602. 

12. Add together 1.721341; 8.620047; 51.720345; 2.684, 
and 62.304607. 

13. Add together 1.293062; 3.00042 ; 9.7003146; 3.600426, 
7.0040031 ; and 8.7200489. 



aoKBT.— 320. How are decimals added 1 How point off the answer 1 How b adiiltlea 
M decimals proved 7 
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14. Add together 394.61; 81.928; 3624.8103; 640.203; 
B291.302; '721.004; and 3920.304. 

'15. Add together 25 hundredths, 8 tenths, 65 thousandths, 
16 hundredths, 142 thousandths, and 39 hundredths. 

16. Add together 9 tenths, 92 hundredths, 162 thousandths, 
489 thousandths, and 92 millionths. 

17. Add together 45 thousandths, 1'752 inillionths, 624 ten 
millionths, and 2436C millionths. 

18. Add together 29 hundredths, 7 millionths, 62 thousandths, 
and 1256'? ten millionths. 

19. Add together 95 thousandths, 61 millionths, 6 tenths, 11 
hundredths, and 265 hundred thousSri'dths. '%# 

20. Add together 1 tenth, 2 hundredths, 16 thousandths, 1 
millionths, 26 thousandths, 95 ten millionths, and 7 ten thou- 
sandths. 

21. ~ Add together 96 hundred thousandths, 92 millionths, 25 
hundredths, 45 thousandths, and 7 tenths. 

22. Add together 85 thousandths, 17 hundredths, 36 ten thou- 
sandths, 58 millionths, 363 himdred thousandths, 185 millionths,. 
and 673 ten thousandths. 



SUBTRACTION OP DECIMAL FRACTIONS.. 

321. Ex. 1. From 425.684 subtract 216.96. 

Operation. Having written the less number under the 

425.684 greater, so that units may stand under units, 

216.96 tenths under tenths, <fcc., we prffceed exactly 

208.724. Ans. as in subtraction of whole numbers. (Art. 72.) 

Thus thousandths from 4 thousandths leaves 

4 thousandths. Write the 4 in the thousandths' place. Since 

the figure 9 in the lower line is larger than the one above it, 

we borrow 10. Now 9 from 16 leaves 7; set the 7 under the 

column and carry 1 to the next figure. (Art. 72.) Proceed in the 

same manner with the other figures in the lower number. Finally, 

place the decimal point in the remainder directly under that in 

Ihe given number. 
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322« Hence, we deduce the following general 

RULE FOR SUBTRACTION OF DECIMALS. 

Write the less numher under the greater, with units under units, 
tenths uvder tenths, hundredths under hundredths, <£•«. Subtract 
as in whole numbers, and point off the answer as in addition cf 
decimals. (Art. 320.) 

Proof. — Subtraction of Decimals is proved in the same manr^ef 
as.Simple Subtraction. (Art. 73.) 

Nate. — When there are blank places on the right hand of the upper nmi> 
bei, theyjnay be supplied by ciphers without altering the value of the decimai 
f Art. 315.) 

EXAMPLES. 

2. From 456.0546 take 364.3123. Ans. 91.7423. 

3. From 1460.39 take 32.756218. 

4. From 21.67 take .682349. 

6. From 81.6823401 take 9.163. 
6. From 100.536 take 19.36723. 
1. From .076345 take .009623478. 

8. From 1 take .99. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347. 

11. From 24681 take .87623. 



12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 



s the difference between 25 and .25 ? 
s the difference between 3.29 and .999 ? 
:s the difference between 10 and .0000001 ? 
s the difference between 9 and .999999? 
s the difference between 4636 and .4654 ? 
:s the difference between 25.6050 and 567.392 ? 
s the difference between 76.2784 and 29.84234? 
s the difference between .0000001 and .0001 ? 
s the difference between .0000004 and .00004 ? 
s the difference between 32 and .00032 ? 



UuisT. — 322. How are decimals subtracted ? How point off the answer 1 How In «Q» 
k'aetlon of deeijnals proved ? 
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22. What is the diflference between .00045 and 45? 

23. What is the difference between .00000099 and 99 ? 

24. From 1 thousandth take 1 millionth. 

25. From V hundred take 1 hundredths. 

26. From 29 thousand take 92 thousandths. 

27. Frora 256 miUipns take 256 thousandths. 

28. From 46 hundredths take 46 thousandths. 

29. From 95 thousandths take 909 ten thousandths. 

30. From 1 bilhonth take 1 trillionth. 

31. From 2874 millionths take 211 billionths. 

32. From 6231 hundred thousandths take 154 nullionths. 

33. From 7213 ten thousandths take 431 hundred thousandths, 

34. From 8436 hundred millionths take 426 ten billionths. 



MULTIPLICATION OF DECIMALS. 

323« Ex-. 1. If a man can reap .96 of an acre in a day, how 
much can he reap in .5 of a day ? 

Analysis. — Since he can reap 96 hundredths of an acre in a 
whole day, in 5 tenths of a day he can reap 5 tenths as much.- 
But multiplying by a fraction we have seen, is taking a part of the 
multiplicand as many times as there are-Uke parts of a unit in the 
multiplier. (Art. 210.) Hence, multiplying by .5, which is equal_ 
to T^ or -J, is taking half of the muItipHcand once. Now .96, or 
^^2=-^. (Art. 227.) But -^=.48. (Art. 311.) 

Operation. We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

.5 - decimal figures in both factors, we have^SO. But 

.480 Ans. ciphers placed on the right of decimals do not 

affect their value ; the may therefore be omitted, 

and we have .48 for the answer. 

(2.) (3.) (4.) 

Multiply 25.38 360.085 6843.02 

By .42 .0043 6.5 

10.6596 Ans. 1.5483655 Am. 44479.630 An*. 
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324. From the preceding illustrations we deduce the follow 
ing general 

RULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numhers, and point off as many figure* 
from the right of the product for decimals, as there are deeinud 
places both in the multiplier and multiplicand. 

If the product does not contain so many figures as there art 
decimals in both factors, supply the deficiency by prefixing ciphers. 

Peoof.: — Multiplication of Decimals is proved in the same man- 
ner as Simple Multiplication. 

Oes. The reaspn for pointing off as many decimal places in the product as 
there are decimals in both factors, may be illustrated thus : 

Suppose it is required to multiply .25 by .5. Supplying the denominatora 
,35=t^, and .5=^^. (Art. 312.) Now ^x-^,-=-i^^- (Art. 219.) But 
-tlg%=.125; (Art. 311;) that is, the product of .25x5, contains just as many 
deciinals as the factors themselves. In like manner it may be shown that the 
product of any two or more decimal numbers, must contain as many decimal 
figures as there are places erf" decimals in the given factors. , 

EXAMPLES.- 

Ex. 1. In 1 rod there are 16.5 feet: how many feet are there 
in 41.3 rods ? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there iii 360 degrees? 

3. In 1 barrel there are 31.5 gallons: ho"w many gallons in 
66.25 barrels ? 

4. In l«inch there are 2.25 nails: how many nails are there ia 
60.5 inches ? 

5. In 1 square rod there are 30.25 square yards : how many 
square yards are there in 2G»05 rods ? 

6. In one square rod there are 272.25 square feet : how many 
squi'e feet are there in IGO rods? 

QirEST- — 324. How are decimivts multiplied together 1 How do you point off the prod 
octl \Vlien the product does_ not contain so many figures as there are decimals in botll 
Qictors, what is to be done 7 How is.multiplication of decimals proved 1 
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'1. How many squ£U« rods are tl 
id 40.'75 rods wide? 
Multiply the following decimals : 



1. How many squ£u« rods are ther« in a field 60^ rods long 
and 40.'75 rods wide? 



8. 


1.0013X.25, 


21. 


40.4369 X 1.2904. 


9. 


44.046 X .43. 


22. 


100.0008 X. 000306. 


10. 


3.6051X4.1. 


23. 


75.35060X62.3906. 


11. 


0.1003X6,12. 


24. 


31.50301X17.0352. 


12, 


8.0004 X. 004. 


25. 


0.000713X2.30561. 


13. 


35.601X1.032. 


26. 


42.10062X3.821013. 


14. 


213.02X4.318. 


27. 


1.0142034X-O620034. 


15. 


0.0006 X. 00012, 


28. 


25067823 X. 0000001 


16. 


0.3005 X. 0035. 


29. 


64.301257X1.000402. 


IT. 


10.2106X38.26. 


30. 


394.20023 X. 00000003. 


18. 


164.023X1.678. 


31. 


2564,21035X4.300506. 


19. 


9.40061X15.812. 


32. 


840003.1709X112.10371, 


20. 


7.31042X10.021. 


33. 


0.834567834X. 00000008. 



CONTRACTIONS IN MULTIPLICATION OF DECIMALS. 
CASE I. 

325. When the multiplier is 10, 100, 1000, &c., the multi- 
plication may be performed by simply removing the decimal poitA 
iu; many places towards the right, as there are ciphers in ihe mul- 
tiplier. (Arts. 99, 324.) 

1. Multiply 85.4321 by 100. Ans. 8543.21. 
2 Multiply 42930.213401 by 10. 

8. Multiply 1067.2350123 by 100. 

4. Multiply 608.34017 by 1000. 

5. "Multiply 30.467214067 by 10000. 

6. Multiply 446.3214032 bylOOOOO. 
1. Multiply 21.3456782106 by 100000, 
6. Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000. 

11. Multiply 48 hundred thousandths by 100000. 

ausBT.— 32S. How proceed when tlie inuiti{iUer Is 10, lOO^ Ice.t 
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12. Multiply 248 thousandths by 10000. 
\3. Multiply 381 ten thousandths by 10000. 

14. Multiply 6504 ten millionths by 100000. 

15. Multiply 834 thousandths by 1000000. 

16. Multiply 1 millionth % 10000000. 

CASE il. 

326. When the number of decimal places in the multipliep 
and multiplicand is large, the number of decimals in the product 
must also be. large. But decimals below the fifth or sixth order, 
express so small parts of a unit, that when obtained, they ara 
commonly rejected. It is therefore desirable to avoid the mme 
cessary labor of obtaining those which ai-e not to be used. 

17. It is required to multiply 1.3569 by .36'742, and retain 
five places of decimals. 

Mrst Operation. It is evident from the nature of decimal 

1.3569 notation, that if the partial product of 

.36742 each figui-e in the multiplier is advanced 

one place to the right instead of the left, 

4 the operation will correspond with the de- 

83 scending scale, and at the same time will 

276 give the true product. (Art. 86. Obs.) 

7138 But since only five decimals are required, 

,49855 2198 Ans. those on the right of the perpendicular 

are useless. Oui- present object is to 

show how the answer can be obtained without them. 



.40707 

8141 

949 

54 

2 



Contraction. 
1.356 9 
.3674 2 



.4070 7 
814 1 
95 
54 • 

3 

>4985 5- Ans. 



Beginning at the right hand, we will first 
multiply the multiplicand by the tenths' figure 
of the multiplier, and place the first figure of 
the partial product under the figure multiplied. 
In obtaining the second partial product, (i. e. 
multiplying by 6,) it is plain we may omit tha 
right hand figure of the multiplicand, for, if 
multiplied, its product will fall to the right of 
the perpendicular line, and therefore will noJ 
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be used. But if wp multiply 9 inlo 6., the product vriU be 54; 
eonsequently there would be 5 to carry to the next product ; we 
therefore carry 5 to 36, which makes 41. Again, in the third 
partial product, (i. e. in nffliltiplying' by 7,) we may omit the two 
right hand figures of the multiplicand ; for, their product will fall 
. to the right of the perpendicular line. But by reouning to the 
rejected figures, it will be seen that the product of Y into 6 is 42 
ind 6 to carry make 48 ; we therefore add 5 to the product of 
1 into 5, because 48 is nearer 50 than 40 ; consequently it ia 
aearer the truth to carry 5 than to carry 4. In the fourth partial 
product we may omit the .three right hand figures, and in the fifth 
)r last, the four right hand figiires. 

18. Multiply .2356 by .3'765, and retain 4 decimals in the 
iroduct. 

Operation. Multiplying as before, the first figure of the 

.2.S56 partial product must be set in.the fifth order, 

.3765 or one place to the right of the figure multi- 

0707 plied ; for, there are 4 decimals in the midtipli- 

165 cand and the one by which we multiply makes 

14 5. (Art. 324.) But since we wish ti retain 

1 only 4. decimals in the product, we may omit 



.0887 Ans. this figure, carrying 2 to the next product. 
Proceed in the same manner with the other 
fis;iires in the multiplier. Finally, the sum of the partial products 
which are retained, is the answer required. Hence, 

327. To multiply decimals and retain only a given number 

sf decimal figures in the product. 

Count off in tlie multiplicand as mani/ decimal places less one, 
as are required in the product. Tlien beginning at the right hand 
ji.(j> -e counted off, multiply the multiplicand hy the tentlis or Jirst 
iicciriMl figure of the miiltipUer; and set the first figure of the 
partial 2'>roduci one place to the right of tlie figure multiplied, in- 
creasing it hy the nearest number of tens that would arise from the 

QCKai —337, How multiply decimals, and retain a given number of figures In the piodaett 

9* 
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r^ected figure if multiplied. Next multiply hy the second decimal 
fiyure, omitting the next right Imnd figure of the multiplicand and 
carrying as before. Proceed in' the' same manner with all the figures 
of the multiplier whose product will aome under the decimal places 
counted off, omitting an additional figure on the right of tlw mnl- 
tiplicand, as yow multiply hy each successive figure, and set the 
first figure of each partial product under that of the preceding. 
Finally, from tlie sum of the partial products, cut off the required 
number of decimals, and the result will he the ansvier. 

Oes. 1. In order to detenuine where to place the decimal point m the prod- 
uct, we have only to observe that the product of the right hand figure of the 
inuUipUcand into the tentlis of the multipher is of the order denoted by the sum 
of the orders of the two figures muhiplied ; (Art. 324 ;) and when the multi- 
plier is tenths it is of the order next Imeer than the figure multiphed. For thia 
reason the first partial product is set one plsyce to the right of the figure multi- 
plied. But since we count off one decimal less than is required in the prod- 
uct, the right hand "figure in. the sum of the partial products must consequently 
be the right hand decimal place in the answer. 

2. If the multiplier contains units, tens, hnndrefh, &c., in multiplying by the 
units, we must begin one figure to the right of those counted off, and set the 
first figure of the partial product under the figure multiplied. In multiplying 
by the tens, We must begin Ivn figures to the right of those counted off, and 
Bet the first figure of the partial product under that of the units; in. multiply- 
ing by the hundreds, we must begin three figures to the right, and set the first 
figure of the partial product under that of the preceding, &c. This will bring 
the same orders under each other. 

19. Multiply .72543414 by .24826421 reteiiaing 5 decimal 
places in the product. 



Having counted oflf 4 decimals in the mul- 
tiplicand," increase the product of 2 into 4 
by 1, because the product of the .3 rejected 
into 2 is nearer 10 than 0. Set the 9 one 
place to the right of the figure mijltiplic'd. 

Tlie 4 in the last partial product, is the 
number which would be carried to this order, 
if the 7 were multiphed by 6. 



Operation. 


.7254'3414 


.2482 6421 


14509 


-yO 2 


68 


1 4 


4 


.1800 9 Am. 



67.149'8601 


92.402 35o3 


6043.487 4 , 


134 209 7 


20 859 9 


134 3 


20 1 


34 


3 


6204.805 1 Ans. 
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20. Multiply 67.1498601 by 92.4023553 retaining four deci- 
mals in the produot. 

Operation. 

In this operation we multiply first by the 
tens figure of tlie multiplier, beginning two 
places to the right of those counted off in the 
multiplicand. It is immaterial as to the re- 
sult whether we multiply by the tenths first, 
or by the units, tens, or hundreds, provided 
we set the first figure of the partial product la 
its proper place. (Art. 327: Obs. 2.) 



21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758 retaining 4 decimal places. 

24. Multiply .1347866 by .288793 retainirg 7 decimal places. 

25. Multiply .681472 by .01286 retaining 5 decimal places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by ,0046401 retaining 6 decimal places. 

DIVISION OP DECIMAL FRACTIONS. 

328« Ex. 1. How many bushels of oats, at .2 of a dollar a 
bushel, can you buy for .84 of a dollar? 

Anali/s-is.^— Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
contained times in 84 hundredths. Now .84=-i''i?ir ; and .2=1^, 
or-AV. (Art. 191.) Andi8ii^-^-i^=43jV,or4-rV. But, (Art. 311,) 
4j\=4.2, which is the answer required. 

Operation. 
.2).84 We divide as in whole numbers, and point off 

4.2 Ans, one decimal figure in the quotient. 

Diss. The reaStm for pointing oS one decimal figure in the quotient may be 
thus explained. 

We have seen in the multiplication of decimals, that the product hai ai 
many decimal figures, ns the multiplier and multiplicand, (Art, 334.) NoW 
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since the dividend is equal to the product of the divisor and quotient, (Art. 1 12,) 
it follows that the divideiid must have as many decimals as the divisor and 
quotient togeUier; consequently, as the dividend has two decimals, and tht 
divisor but oiie, we must point off OTie in the quotient. In like manner it mey 
be shovrri universally, that 

339. The quotient must have as many decimal- figures, as tht 
decimal places in the dividend exceed those in the divisor ; that is, 
the decimal places in the divisor and quotient together, must he 
equal in number to those in ine dividend. 

2. What is the quotient of S.Y'ZS divided by 2.5 ? Ans. 1.51, 

3. What is the quotient of .OOVS divided by 2.4. 

Operation. Since the dividend has three decimals 

2.4).00'72(.003 Ans. more than the divisor,- the quotient must 

72 have three decimals. But as it has but 

one figure, we prefix two ciphers to it to 

make up the deficiency. 

Oes. It will be notice! that 3, the first figure of the quotient, denotes i!/«m- 
sandllvs; alsothe product of 2, the units figure of the divisor, into the first quo- 
tient figure, is written under the thousandths in the dividend. Hence, 

T!ie first figure of the quotient is of ike same order, as that 
figure of the dividend under which is placed the product of the 
units of the divisor into the first quotient figure. 

330. From the preceding illustrations we deduce the foUow- 
jng general 

RULE FOR DIVISION OF DECIMALS. 

Itivide as in whole numbers, and point off as many figures for 
decimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. If the quotient does not contain figures enoug\ 
supply the deficiency by prefixing ciphers. 

Proof. — Division of Decimals is proved in the same manner a* 
Sim2:>le Division. (Art. 121.) 

Oes. 1. When the number of decimals in the divisor is the swme as that i» 
the dividend, the quotient will be a whole number. 



- QuKsT.— 330. How are decimals divided ? How point off the (piotient ? How Is divlflAB 
of decimals proved ? 
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3. When there are more decimals in the dii^soT than in the dividend, annei: 
as many ciphers to the dividend as are necessary to make its decimal places 
tqual to those in the divisor. The quotient thence arising vpill be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend are dj'ided, if there is a remainder, 
tiphers may be annexed to it and the division continued at pleasure. The 
eiphers annexed- must be regarded as decimal places belonging to the dividend. 

Note. — 1. For ordinary purposes, it will be sufficiently exact to carry the 
qaotient to three or four places of decimals ; but when great accuracy is re- 
duired, it must be carried farther. 

3. When there is a remainder, the sign -(-, should be annexed to the quo- 
ti nt, to show that it is not complete. 

EXAMPLES. 

4. How many btoes will it require to pack 71.5 lbs. of butter, 
if you put 5.5 lbs. in a box? 

5. How many suits of clothes will 29.6 yds. of cloth make, al- 
lowing 3.7 yds. to a suit? 

6. If a man can walk 30.25 miles per day, how long wiU it take 
him to walk 150. 75 miles? . . 

7. How many loads will 134642.156 lbs. of hay make, allowing 
1622.2 lbs. for a load? 

8. If a team can plough 2.3 acres in a day, how long wiU it 
take to plough 63.75 acres ? 

9. How many bales of cotton in 66'343.75 lbs., allowing 375 lbs. 
40 a bale ? 



Divide the following decimals : 






10. 46.84-=- 7.9. 


20. 


0.00006-f-.003, 


11. 1.6^58-^.25. 


21. 


167342-e-.0O2. 


12. 67234^.85. 


22. 


684234.6^2682. 


13. 4.00S34-=-6.31. 


23. 


0.000045-=- 9. • 


14. 73.8243-H.061. 


24. 


7.231068^.12. 


15. 0.00033-H.OIl. 


25. 


26.3845-^.125. 


16. 236.041-M.75. 


26. 


4H- .00001. 


17. 60.0001^1.01. 


27. 


6-H.OOOOOOl. 


18. 300;402-M2.1. 


28. 


0.8-H .0000002. 


19. 4.32067-^.001. 


29. 


6541.234567-=-21. 



atiEST.— 04». When the number of decimal places in the divisor is equal to that in the 
Mvidend, what is the quotlBnt 1 When there are more decimals in the divisor Ihan In the 
bvidend how proceed 1 When there is a remainder, what may bo done J 
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CONTRACTIONS IN DIVISION OP DECIMALS. 
CASE I. 

331. When the divisor is 10, 100, 1000, &c., the division 
may be perfonned by simply removing the decimal point in tha 
dividend as many places towards the left, .as there are ciphers in 
the divisor, and it will be thewquotient required. (Arts. 131,-330.) 

1. Divide 4672.3 by 100. Ans. 46.723. 

2. Divide 0.8 by 10000. ~ Ans. 0.00008. 
3; Divide 672345.67 by 10. 

4. Divide 10342.306 by 100. 
6. Divide 42643.621 by 100000. 

6. Divide 6723000.45 by 1000000. 

7. Divide 1.2300456 by 100000. 

8. Divide 2.0076346 by 1000000. 

CASE 11 

332. When the divisor contains a large number of decimal 
figures, the process of dividing may be very much abridged. 

9. It is required to divide 3.2682 by 2.4736, and cany the 
quotient to-four places of decimals. 



Common Method. 


Contraction. 


2.4736)3.2682 
•2 4736 


(1.3212. 

o" 


2.4736)3.2682(1.3212 
2 4786 


7946 


7946 


7420 


8 


7421 


625 


20 


525 


494 
30 


72 
480 


495 
30 


24 


736 


25 


6 


7440 


5 


4 


9472 


5 



7968 

Explanation. — ^We perceive the first figure of the quotient will 
be a whole number ; for the number of decimals in the divisor ia 



Qccn.— 331. Wbta the dlriaor is 10, 100, 1000, fco., how may the dlvltion be peifinoMdl 
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equal to that of the dividend. (Art. 330. Obs. 1 .) Now to obtain 
-the decimals reqiui-ed, instead of annexing a cipher to the several 
remainders, which multiplies them respectively by 10, (Art. 98,) 
we may cut off a figure on the right of the divisor at each division, 
which is the same as dividing it successively by 10. (Art. 130.) 
When we multiply the divisor by 3, the second quotient figure, 
we carry 2 to the product of 3 into 3, because the product of 3 
into 6, the figure omitted in the divisor, is nearer 20 than 10. 
(Art, 327.) We can-y on the same principle to the first figure of 
each product of the divisor into the respective quotient figures. 
Hence, 

333* To divide decimals, carrying the quotient to any re- 
quired number of decimal places. 

For the first quotient figure divide cw usual ; then instead of 
hringing down the next figure, or annexing a cipher to the remain- 
der, cut off a figure on the right of the divisor at each successive 
division, and divide hy tJie other figures. In multi2}lying the divisor 
by the quotient figure, carry for the nearest number of tens that 
would arise from tlve product of the figure last cut off into the fig- 
ure last placed in the quotient. (Art. 327.) 

Obs. 1. The reason for this contraction may be seen from the principle, that 
a ieTith of the given divisor is contained in a (entk'of the dividend, just as many 
times as the' jckole divisor is contained in the whole dividend; (Art. 145;) for, 
rutting off a figure on the right of the divisor, and omitting to annex a cipher 
to the dividend or remainder, is dividing each by ten.. (Art. 1301) 

2. When the divisor has mare figures than the quotient is required to have, 
including the whole number and decimals, we may take as many on the left 
of the divisor as are required in the quotient, and divide by them as above. 

3. If the divisor does not contain so rtiamy figures as are required in the quo 
tient. we must divide in the usued way, until nq obtain enough figures to mEdce 
Uf this lisfieienoy, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient, to four 
places of decimals. 

11. Divide .079085 by .83497, and carry the quotient to five 
places of decimals. 

12. Divide 2.3748 by 1.4736, and carry the quotient to three 
places t>f deciir>als. 
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13. Divide .3412 by 8.4*736, and carry the quotient to fire 
places of decimals. 

14. Divide 1 by 10.4'73654, and carry the quotient to seven 
places of decimals. 

15. Divide .4312072143 by .2134123406, and carry the quo- 
tient to four places of decimals. 

16.- Divide . 879454 by .897, and carry the quotient to zis 
places of decimals. 

REDUCTION OF DECIMALS. 

CASE I. 

334. Decimals reduced to CoTfimon Fractions. 

Ex. 1. Change the decimal .75 to a common fraction. 

Suggestion. — Supplying the denominator, .75=-s^. (Art. 3ll.) 
Now -^fa is expressed in the fonn of a common fraction, and, as 
such, may be reduced to lower terms, and be treated in the same - 
manner as any other common fraction. Thus, -iV(7=W. or -f. 

33$. Hence, To reduce a Decimal to a Common Fraction! 

Erase the decimal point ; then write tlie deci'mal denominator 
under the numerator, and it will form a common fraction, which 
may he treated in the same manner as other common fractions. 

2., Change .225 to a common fraction, and reduce it to tbo 
lowest terms. Ans. -^. 

3. Eeduce .125 to a common fraction, (fee. 

4. Reduce .95 to a common fraction, &c. 

5. Reduce .435 to a common fraction, (fee. 

6. Reduce .575 to a common fraction, &c. 

7. Reduce .656 to a Common fraction, &o. 

8. Reduce .204 to a common fraction, &c. 

9. Reduce .075 to a-common fraction, &o. 

10. Reduce .012 to a common fraction, &o, 

11. Change .0025 to a common fraction, &c. 

12. Change .1001 to a common fraction, &c. 

QuBSTt — 335. How (ue Decimate reduced to Common Fraetlolu 7 
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13. Change .1844 to a common fraction, &c. 

14. Change .0556 to a common fraction, &c. 

15. Change .1216 to a common fraction, &c. 

16. Change .2005 to a common-fraction, &c. 

17. Change .0015 to a common fraction, &» 

CASE II. 
336* Common Fractions reduced to Decimals. 
Ex. 1. Change f to a decimal. 

Suggestion. — Multiplying both terms by 10, the fraction be- 
comes -f-g-. Again, dividing both terms by 5, it becomes -ft. 
(Art. 191.) But A=-8, which is the decimal required. (Art. 311.) 

'Note. — Since we make no use of the denominator 10 after it is obtained, we 
may omit the process of getting it; for, if we annex a cipher to the numerator 
and divide it by 5, we shall obtain the same result. 

Operation. 

5)4.0 A decimal point is prefixed to the quotient to 

.8 Ans. distinguish it from a whole number. 

2. Reduce -f to a decimal. Ans. 0.625. 

337« Hence, to reduce a Common Fraction to a Decimal. 

Annex cipliers to the numerator and divide it by the denorrunaior. 
Point off as many decimal figures in the quotient, as you have an- 
nexed ciphers to the numerator. 

Oes. 1. If there are not as many-figures in the quotient as you have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 
the quotient. 

3, The reason of this rule may be illustrated thus. Annexing a cipher to 
the numerator multiplies the fraction by 10. (Arts. 98, 1 86.) If, therefore, the 
numerator with a cipher annexed to it, is divided by the denominator, the quo- 
tient will obviously be ten times too large. (Art. 141.) Hence, in order to ob- 
tain the true quotient, or a decimal equal to the given fraction, the quotien 
thus obtained must be divided by 10, which is done by pointing off one figure. 
(Art. 131.) Annexing 2 ciphers to the numerator multiplies the fraction ly 
100; annexing 3 ciphers by 1000, &c., consequently, when 3 ciphers are an- 
nexed, the quotient will be 100 times too large, and must therefore be divided 
by 100; when three ciphers are annexed, the quotient -will bn 1000 times too 
]aigR, an-d must be divided by 1000, &c. (Art. 131.) 

Qr«sT.— 337 How are Common Fraciions reduced to Deoimala 1 
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3. Eeduce -^f to a mixed niunber. Ans. 1.0625. 

Reduce the following fractions to decimals : 



A. i. 




8. i. 


12: f. 


16. \. 


5. i. 




9. 1. 


13. i. 


vt. t. 


6, f. 




10. %. 


14. f. 


18. \. 


7- f. 




11. t. 


15. i. 


19. i. 


20. Reduce 


ito 


a decimal. 


u4ns. 


0.166666, &c. 


21. Reduce 


■fh 


to a decimal. 


-4ns. 


0.123133123, &c. 



33 8< It will be seen that the last" two examples cannot b« 
enactlij reduced to decimals ; for there will continue to be a re- 
mainder after each division, as Jong as we continue the operation. 

In the 20th, the remainder is ilways 4 ; in the 21st, after ob- 
taining three figures in the quotient, the remainder is the same aa 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder will re- 
cur again. The same remainders, and consequently the same fig- 
ures in the quotient, will thus continue to recur, as long as the 
operation is continued. 

339< Decimals which consist of the same figure or set of fig- 
ures continually repeated, as in the last two examples, are called 
Periodical or Circulating Decimals ; also. Repeating Decimals, or 
Jiepetaids. 

Obs. When only a single figiire is repeated, it is more accurate to call them 
repeating decimals ^ but when tivo or more figures recur at regular intervaJs, 
they are vejy properly called pefiodicdt^ or circ^dating decimals. 

3 40. When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or finite ; but when 
it cannot be exactly expressed by a decimal, it is said to be inter' 
ni'xate, or infinite. 

Oess. It seems to be incongruous to call a fraction infinite. (Art. 180.) The 
;enn infinite, however, dbes not refer to the roMie of- tlie fraction, but to tha 
nmtiber of decimal figures required to express its value. 

(itTBST. — 06*. When there are not so many figures in the quotient as ynu have nnnexed 
ei]»hers; what is to he done ? 339. \Vhat are periodical or circulating decimals ? 340. Wljeu 
b a decimal terminate ? -When interinittate ? 
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34:1. If the denomii^ator of a common fraction when reduced 
to its lowest term, contains no prime factors but 2 and 5, its 
equivalent decimal will terminate ; on the other hand, if it con- 
tains any other prime factor besides 2 and 5, it will not terminate. 

Thus i\ reduced to its lowest terms, becomes ^V. and the prime 
factors of 20 are 2, 2, and 5; that is, 20=2X2X'5.' {Aji. 165.) 
We also find that -^=.05; it is therefore terminate. Again, 
•^=-^ ; and the prime factors of 15 are 3 and 5 ; that is, 15= 
3X5; and -,^=.0666666, &c. ; it is therefore interminate. Hence, 

342. To ascertain whether a common fraction can be exactly 
expressed by decimals. 

Seduce ike ffiven fraction to its lowest terms, and then resolve its 
denominator into its prime factors. (Art. 341.) 

Obs. The tnttk of this principle is evident from the consideration, that an- 
nexing ciphers to the numerator, multiplies it successively by 10 ; but 2 and 5 
are the prime factors of 10, and are the only numbers that can divide it withaut 
a remainder. (Art. 165. Obs. 2.) But any number that measures another, 
must also measure its product into any whole number ; (Art. 16J. Prop. 14;") 
conisequently, when the denominator contains no prime factors but 2 and 5, 
the division will terminate i but when it contains other factors, the division can 
t>ot terminale. 

22. Win -gV produce a terminate or interminate decimal ? 

23. Will f^ produce a terminate or interminate decimal ? 

24. Will -^ produce a terminale or interminate decimal ? 

25. WiU iV produce a terminate or interminate decimal ? 

26. Will T^ produce a terminate or interminate decimal ? 

27. Will -fi^ produce a terminate or interminate decimal? 

28. Will sW produce a terminate or interminate decimal ? 

343. When the decimal is terminate, the number of figures rt 
jontains, must be equal to the greatest number of times that either 
if the prime factors 2 or 5, is repeated in its denominitor, when 
he given fraction is reduced to its lowest terms. 

Oes. The truth of this principle may be illustrated thus: i=.5; that is, the 
lecimal terminates writh one 'place; for, the denominator 2, is talten only m\ct 
f.B a factor in 10, and therefore only mve cipher is required to be anne.ted to the 
numerator to reduce it. Again, i=.25, which contains two decimal places. 
WciT the denominator 4=3X2; and since 2 is contained oii\y mice as a factor 
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in 10, it is enijent that 10 must be repeated as many times as a factor in th« 
numerator, as 2 is taken times as a factor in the denominator, in order to re- 
duce the fraction. 

For thsj^me reason J will terminate with three places, and is equal to .125; 
for,"8=2x2>< ^^-, So -^=.3; that is, the decimal terminates witho?t€ place; for, 
since its deno^MRtor 5, is taken only orice as a factor in 10, it is necessary to 
add only one cTplier to its numerator in order to reduce it. In like manner h 
may be shown that the number of figures contained in any terninale decimal, 
is eijuaTto the greatest number of times that either of the prime factors 2 or 5, 
is repeated in the denominator of the given fraction. 

The same reasoning will evidently hold true when the numerator is 3, 3, 4, 
5, &c., or any number greater than 1. In this case the decimal will be as 
many times greater, as the numerator is greater than 1. 

34^4. The number of figures in the period must always he one 
less than there are units in the denominator ; for, the number of 
remainders different from each other which can arise from any 
operation in division, must necessarily be one less than the units 
in the divisor. For example, in dividing by V, it is evident, the 
only possible remainders are 1, 2, 3, 4, 5, and 6 ; and since in re- 
ducing a common fraction- to a decimal, a cipher is annexed to 
each remainder, there cannot be more than six different dividends ; 
consequently, there cannot be more than six different figures in 
the quotient. Thus, f=.i4285'7,142S57, &c. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but once, and put a dot, or accent over 
the first and last figure of the period to denote its continuance, 
Thus, ,46135135135, &c., is written .46135, and .633333, &c;, .63, 

Reduce the following fractions to circulating decimals : 



31. i. 


36. f. 


41. f. 


46. i. 


32. -f. 


37. ■}■. 


42. ^. 


47. -1. 


33. i. 


38. f. 


43. i. 


48. -1. 


34. f 


39. f. 


44. f 


•49. i. 


35. f. 


40. 4-. 


45. f. 


50. 4. 



51. How many decimal figures ai-e required to express ■^? 

52. How many decimal figures are reqiiired to express -jV? 

53. How many decimal figures are required to express xir- 
64. How many decimal figures are necessary to express rJ-f ? 
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65. How many decimal figures are neoessarj to express -H ? 
56. How many decimal figures are necessary to express, -n/tr ? 
"67. Reduce t% to a decimal. 59. Reduce -rh to a decimal. 
58. Reduce Vs to a. decimal. 60. Reduce f^ to a decimal. 

Note. — For the method o{ finding the vaMe of periodical decimals, or of re- 
Jacing them to Common Fractions, also of adding, siMrading, mAiitvplying^ 
»nd dividing them, see the next Sefttion. 

CASE III. 

343. Compoiind Numbers reduced to Decimals. 

Ex. 1. Reduce ISs. 6d. to the decimal of a pound. 

, Analysis.-^lSs. 6d.=162d., and £l=::240d. (Art. 281.) Now 
162d. is ^-J of 240d. The question therefore resolves itself into 
this : reduce the fraction iff to decimals. Ans. £.615. Hence. 

346. To reduce a compound number to the decimal of a 
higher denomination. 

^irst reduce the given compound nuniber to a common fraction ; 
{ Art. 295 ;) then reduce the common fraction to, a decimal. (Art.'83'7.) 

2. Reduce 4s. 9d. to the decimal of £1. Ans. £.2^75. 

3. Reduce 10s. 9d. to the decimal of £1. 

4. Reduce 16s. 6d. to the decimal of £1. 
6. Reduce I7s. 7d. to the decimal of £1. 
6. Reduce 5d. to the decimal of a shilling. 
7-. Reduce 6-^d. to the decimal of a shilling. 

8. Reduce 37 rods to the decimal of a mile. 

9. Reduce 2 fiir. 2 rods to the decimal of a mile. 

10. Reduce 15 min. 30 sec. to the decimal of an hour. 

1 1 . Reduce 3 hrs. 3 min. to the decimal of a day. 

12. Reduce 5 lbs. 4 oz. to the decimal of a cwt. 

13. Reduce 7 oz. 8 drams to the decimal of a pound. 

14. Reduce 3 pks. 4 qts. to the decimal of a bushel. 

15. Reduce 4 qts. 1 pt. to the decimal of a peck. 

16. Reduce 4 qts. 1 pt. to the decimal of a gallon. 

Qui8T.~346. How is a coniponnd number reduced to the declntal of a higher 
kufoB 1 



216 



REDUCTION OF DECIMALS. [SeCT. IX. 



CASE IV. 
347. Decimal Compound Numbers reduced to whole ones. 

I. Keduce £.38'? to shillings, pence and fartliings. 

Operation. Multiply the given decimal by 20, because 
£.38'? 20s. make £1, and point off as many figures 
20 for decimals, as there are decimal places in 
shil. 7.740 the multiplier JWid multiplicand. (Art. 324.) 
12 The product is in shillings and a decimal 
pence 8.880 of a shilling. Then multiply the decimal 
4 of a shilling by 12, and point off as be- 
far. 3.520 fore, <fec. The numbers on the left of the 
Ans. 7s. 8d. 3 far. decimal points, viz ; 7s. 8d. 3 far., form the 
answer. Hence, 

348* To reduce a decimal compound number to whole num» 
oers of lower denominations. 

Multiply tlie given Aecimally that number which it takes of the 
next lower denomination to make one of this higher, as in reduction, 
and point off the product, as in multiplication of decimal fractions. 
(Art. 324.) Proceed in this manner with the decimal figures of 
each succeeding product, and the numbers on the left of the decimal 
point of the several products, will be the whole number required. 

2. Reduce £.725 to shillings, penc^ and farthings. 

3. Reduce £.1325 to shilhngs, &c. 

4. Reduce .125s. to pence and fiirthings. 

5. Reduce .825s. to pence and farthings. 
. 6. Reduce .125 cwt. to pounds, &c. 

7. Reduce .435 lbs. to ounces and drams. 

8. Reduce .275 miles to rods, &c. 

9. Reduce .4245 rods to feet, &c, 

10. Reduce .1824 hhds. to gallons, &c. 

II. Reduce .4826 gal. to qts., &c. 
12. Reduce .4258 day to hours, &o. 

\!i. Reduce .845 hr. to minutes and seconds. 

QuKBT.— 348. How are decimal compound .nombers reduced to wliole onei of a Iuitm 
Aftnomlnatioa 1 
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SECTION X. 

rERIODI.CAL OR CIRCULATING DECIMALS.* 

Art. 349. Decimals which consist of the same flgurealor set 
»/ Jiff ures repeated, are called Periodical, or Circulating Dbci- 
MALs. (Art. 339.) 

350« The rppeating figures are called periods, or repetends. 
If one figure only repeats, it is called a single period, or repetend ; 
as .11111, &c,. ; .33333; &c. 

When the same set of figures recurs at equal intervals, it is 
called a compound period, or repetend; as ,01010101, &o. ; 
.123123123, &c. 

35 !• If other figures arise befor* the period commences, the 
decimal is said to be a mixed periodical / all others are called 
pure, or simple periodicals. Thus .42631631. &c., is a mixed 
periodical ; and .33333, &c., is a pure periodical decimal. 

Obs. 1, When a pure circulating decimal contains as many figures as there 
are units in the denominator less otU, it is sometimes ca'led a perfect period, 
or repetend.. (Art. 344.) Thus, .1.=. 142857, &c., and is a perfect period. 

3. The decimal figures which precede the period, are often called the ter- 
minaie part of the fraction. 

352. .Circulating decimals are expressed by writing the period 
mice with a dot over its ftst and last figure when compound ; and 
when single by writing the repeating figure only once with a dot 
over it. Thus .46135135, &c., is written .46135 and .33, &c., .3*. 

353. Similar periods are such as begin at the same place be- 
fore or after the decimal point ; as .1 and .3, or 2.84 and 3.V6, &c. 

Dissimilar periods are such as begin at different places; as 
123 and ,42325. 

Similar and conterminous periods are such as begin and end it 
the same places; as .2321 and 1634. 

* Should Periodical Decimal) Ira deemed too Intricate for younger clauei, they cu ba 
Miltlad till review. 
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REDUCTION OF CIRCULATING DECIMALS. 

Case I. — To riduee 'pure circidaiing decimals to common, frae- 
tions. 

354. To investigate this problem, let us retur to the origin 
of circulating decimals, or the mamier of obtaining them. For 
example, +=.11111, &o., or .1 ; therefore the true value of .11111, 
•fee, or .1, must be -J from which it arose. For the same reason 
.22222, &c., or .2, must be twice as much or f; (Art. 186 ;) 
.33333, &c., or .3=f r .4=i ; .5=f, &o. 

Again, •,^=.010101, &c., or .61 ; consequently .010101, &c.i or 
.6i=-g»5-; .020202, &c., or .02=^; .030303, &c., or .03=-^; 
.010101, &c., or .bi=^, &c. So also TiT=-001001001, &c., 
or.OOi; therefore .001001, (fee, or .001 =TiT; .602=Thr; &c. 

In like mamier ■f=.i4285^ ; (Art. 33T ;) and i4285'7=iilfff ; 
for, multiplying the numerator and. denommator of ^ by 142857, 
we have.^tffff. (Art. 191.) Sq f is twice as much as -i- ; f , three 
times as much, &o. Thus it wOl be seen that the value of a pure 
periodical decimal is expressed by the common fraction whose 
numerator is the given period, and whose denominator is as many 
9s as there are figures in the period. Hence, 

355> To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numerator, and the denominator uiiU 
be as many 9s as there are figures in ths period. 

Ex. 1. Reduce .3 to a common fraction. Ans. ■J, or •+. 

2. Reduce .6 to a common fraction. Ans. f , or f. 

3. Reduce .is to a common fraction. 

4. Reduce .123 to a common fraction. 

5. Reduce .291 to a common fraction. 

6. Reduce .12 to a common fraction. 
1. Bsduce .09 to a common fraction. 

8. Reduce .045 to a common fraction. 

9. Reduce .142857 to a common fraction. 
IQ. Reduce .076923 to a commcHi fraction. 
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Case II, — To reduce mixed circulating decimals to common 
tractvoms. 

356. 1%. Rechice .16 to a common fraction. 

Analysis. — Separating the mixed decimal into its terminate and 
periodical part, we hare .16=.l+.06. (Art. 320.) Now .1=-^; 
(Art.' 312 ;) and .06=-^; for, the pure period .6=f, (Art. 351,) 
and since the mixed period .06, begins in himdredths' place, its 
value is evidently only -jV as much; but f-rlO=-^. (Art. 227.) 
Therefore .16=tV+-9V- Now t^ and A. reduced to a common 
denominator and added together, make ^, or i. Ans. 

Obs. In mixed circulating decimals, if the period begins in humdredtjii^ ■^a.ca 
(t is e«dent from the preceding anedysis that the value of the periodical part is 
only -jijf as much as it would be, if-the period were pure or begun in tenths' 
place ; when the period begins ratlumsandiJis' place, its value is only -j-J^ part 
as much, &c. Thus .6=f ; .06=f-i-10=-,\ ; .006=f -i-100=-4^, &c. 

357 • Hence, the denominator of the periodical part of a 
mixed circulating decimal, is always as many 9s as there are fig- 
ures in the period with as many ciphers annexed as thel-e are deci- 
mals in the terminate part. 

12. Reduce .856'7923 to a common fraction. 

/SoZMiioTO.— Reasoning as before ■856'7923=-ffir+ g i ? g j o d - Re- 
ducing these two fractipps to the least common denominator, 
(Art. 261.) -A\X 99999s: § t g j g i"g whose denominator is the same 
as that of the other, ^ow "Igggoo Th saf § 9 00 = 999 9 aoS - ;4»«. 

Contraction. To multiply by 99999, annex as many 

8500000 -., ciphers to the mtdtiplioand as there are 

85 9s in the multiplier, &c. (Art. 105.) This 

8499915 1st Nu. gives the numerator of the first fraction 

67923 2d Nu. or terminate part, to which add the nu- 

8567838 meratpr of the second or periodical part, 

9099900 Ans. and'the sum will be the numerator of the 

answer. The denominator is the same aa 

that of the lecond or periodical part. 

10 
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Second Method. 

8o6'7923 tlie given circulating decimal. 

85 tbe terminate part which is subtracted. 
8567838 the numerator of the answer. 
jaiaiiffiTa A~,^ 

9 9 9 9 tt U ^■l'*'". 

Nnle. — 1. The reason of this operation may be shown thus: 8567923=t 
B500000-I-G7923. Now 8500000—85+67923 is equal to 85(;7!»-23— 85. 

2. It is evident that the required denominator is the same as that of tht 
periodical part; (Art. 357;) for, 'the denominator of the periodical part is thi 
least common multiple of the two denominators. Hence, 

358* To reduce a mixed circulating decimal to a common 
fraction. 

Cliange both the termiiiafe and periodical part to common frac- 
tions Separately, and their sum will be the answer required. 

Or, from the given mixed periodical, subtract the terminate part, 
and t/ie remainder will be the numerator required. The denominator 
is always as many 9s as there are figures 'in tlie period with as 
many ciphers annexed as there are decimals in the terminate pari. 

Proof.-"- Change tlie common fraction back to a decimal, and if the 
result is the same as the given circulating decimal, the work is right, 

13. Reduce .138 to a commctn fraction. Ans. -J^, or ^. 

14. Reduce .53 to a common fraction. 

15. Reduce .5925 to a common fi-action. 

16. Reduce .583 to a common fraction. 

17. Reduce .0227 to a common fraction. 

18. Reduce .4745 to a common fraction. 

19. Reduce .5925 to a common fraction. 

20. Reduce .008497133 to a common frjiction. 

Case III. — Dissimilar periodicals reduced to similar and conttr- 
viinous ones. 

359« In changing dissimilar periods, or repetends, to similar 
and conterminous ones, the following particulars require attention. 

1. Any terminate decimal may be considered as interminatt 
by annexmg cipliers continually to the numerator. Thus A6=» 
.460000, &o.=.466. 
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- 2. Any pure periodical may be considered as mixed, by taking 
the given period for the terminate part, and making the given 
period tlie interminate part. Thus .46=.46+.0046, &c. 

3. A single period may be regarded as a compound periodical. 
Thus .3 may become .33, or .333; so .63 may be made .6333, 
or .63333, &c. 

4. A single period may also be made to begin at a lower order, 
?egai-ding its higher orders as terminate decimals. Thus .3 may 
be made .3.3, or .3333, &c. 

5. Compound periods may also be made to begin at a Ipwer 
order. Thus .36 may be changed to .363,, or .36363, .&c. ; or by 
extending the number of places .4V9 may be made .47979, or 
,4797979, (fee. ; or malnng both changes at once .532 may be 
changed to .5325325, &c. Hence^ 

360. To make any number of dissimilar periodical decimals 
similar. 

Mwe the points, so that each period shall begin at the same order 
as the period which has the most figures in its terminate part. 

21. Change 6.814, 3.26, and .083 to similar and conterminous 
periods. 

Operation. Having made the given periods simi- 

6.814=6.81481481 lar, the next step is to make them con- 
3.26=3.26262626 terminous. Now as one of the given 
.083=0.08333333 periods contains 3 figures, another 2, 
and the other 1, it is evident the new 
periodical must contain a number of figures which is some multi- 
ple of the number of figures in the different periods ; viz : 3, 2, 
and 1. But the least common multiple of 3, 2, and 1 is 6 ; there?- 
fore the new periods must at least contain 6 figures. Hence, 

361. To make any number of dissimilar periodical decimals, 
tinitlar and conterminous. 

First mahe the periods similar ; (Art. 360;) then extend the fig- 
ures of each to as many places, as thert, are units in the least com- 
mon multiple of the number of periodical figures contained in each 
vf the given decimals. (Art 176.) 
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27. Change 46.162, 5.26, 63.423, .486, and 12.5, to similar 
fuid conterminous periodicals. 

Operation. 

46.162=46.16216216 The numbers of periodica] figures in 

5.26 = 5.26262626 the given decimals are 3, 2, 3, and 1 ; 

03.423=63.42342342 and the least common multiple of 

.486= 0.48666666 them is 6. Therefore the new periods 

12.5 =12.50000000 must each have 6 figures. 

23. Make .27, .3, and .045 similar and conterminous. 

24. Make 4.321, 6.4263, and .6 similar and conterminous. 

ADDITION OP CIRCULATING DECIMALS. 

Ex. 1. What is the sum of lY.23+41.24'?'6 + 8. 61+1.5 + 
35.423? 

Operation. 

Dissimilar. ' Sim. &. Conterminous. 

17.23 =17.2323232 First make the given decimals sim- 

41.2476 = 41.2476476 ilar and conterminous. (Art. 361.) 

8.6i := 8.6161616 Then add the periodical parts as in 

1.5 = 1.5000000 simple addition, and since there are 

35.423 =35.423232.3 6 figures in the period, divide their 

Ans. 104.0193648 sixm by 999999; for this would be 

its denominator, if the sum of the 

periodicals were expressed by a common fraction. (Art. 355.) 

Setting down the remainder for the repeating decimals, carry the 

quotient 1 to the next column, and proceed as in addition of 

whole numbers. Hence, 

362. We derive the following general 

RULE FOR ADDING CIRCULATING DECIMALS. 

First make the periods similar and conterminous, and find thdt 
sum as in Simple Addition. J)ivide this sum by as many 9s OJ 
ihwe are figures in the period, set the remairider under the figuret 
added for the period of the sum, carry the quotient to the nod 
eolurnn, and proceed mth the rest as in Simple Additioii, 
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Obs. If the remainder has not so many figures as the period, ciphen mart 
be prefixed to make up the deficiency. 

2. Wiat is the sum of 24.132 +2.2'3+85.24+67.6 ? 

3. What is the sum of 328.126+81.23+6.624+61.6? 

4. What is the sum of 31.62 + 7.824+8.392+.027 ? 
6. What is the sum of 462.34+60.82+71. 164+. 35 ? 

6. What is the sum of 60.25+. 34+6.435+.45+45.24 ? 

7. What is the sum of 9.814+1.5+87.26+0.83+124.09 ? 

8. What is the sum of S.6+78.3476+736.3+ 375+.27+ 
187.4 ? 

9. What is the sum of 5391.357+72.38+187.21+4.2965 + 
217.8496+42. 176+.523+58.30048 ? 

10. What is the sum of .162 + 134.09+2.93+97.26+3.769230 
f99.083 + 1.5+.814? 

SUBTRACTION OP CIRCULATING DECIMALS. 
Ex. 1. From 52.86 take 8.37235. 

Operation. We first make the given decimals simi- 

52.86=52.86868 lar and conterminous, then subtract as in 

8.37235= 8.37235 whole numbers. But since the period in 

44.49632 the lower line is larger than that above 

it, we must borrow 1 from the next higher 

order. This will make the right hand figure of the remainder one 

less than if it was a terminate decimal. Hence, 



363« We derive the following general 



RULE FOR SUBTRACTING CIRCULATING DECIMALS. 

Make the periods similar and conterminous, and subtract as in 
whole numbers. If the period in the lower line is larger tlmn that 
ibove it, diminish tlie right hand figure of tlie remainder by 1. 

Obs. The reason for diminishing the right hand figure of the remainder by 
., if the period in the lower line is larger than that above it, may be explained 
thus: 

When the period in the lower line is larger than that above it, we must evi- 
dently bon-ow 1 from the next higher order. Now if- the given decimals were 
extended to a second period, in this period the lower number would also ba 
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larger than that above it, and therefore we must borrow 1. But having bor 
rowed 1 in the second period, we must also carry one to the next figure in th« 
fewer line, or, what is the same in effect, diminish the right hand figure of tht 
remainder by 1. 

2. From 85.62 take 13.7G432. Ans. 71.86193. 

3. From 476.32 take 84.7097. 

4. From 3.8564 take .0382. 

5. From 46.123 take 41.3. 

6. From 801.6 take 400.75. 

7. From 4.7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .021. 

10." From 8482.421 take 6031.035. 

MULTIPLICATION OP CIRCULATING DECIMALS. 

Ex. 1. What is the product of .36 into .25 ? 

Operation. We first reduce the given penodi- 

.36^ff=T^r cals to common fractions ; (Ai't. 358;) 

.25=-ft+ s\=-ff. then multiply them together. (Art 

Now T'rX-9i=-9W 219.) Finally, we reduce the product 

But -5-%=.092 Ans. to a periodical decimal. Hence, 

36 4> We derive the following general 

RULE FOR MULTIPLYING CIRCULATING DECIMALS. 

First reduce the given periodicals to common fractions, and mul- 
tiply them together as usual. (Art. 219.) Finally, reduce the prod- 
uct to decimals and it will he the answer required. 

Obs. If the numerators and denominators have common factors, the opera- 
tion may be cnnlrndcd by caficeling those factors before the multiplication \i 
performed. (Art. 'J-Jl.^ , 

2. What is the product of 37.2^3 into .26 ? Ans. 9.928. 

3. What is the prodilct of .123 into .6 ? 

4. What is the product of .245 into 7.3 ? 
6. What is the product of 24.6 into 15.7 ? 
6. What is,the product of 48."23 into 16.13 ? 
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1. What is the product of 8574.3 into 87.6 ? 

8. Wliat is tlie product of 3.973 into 8 ? 

9. What is the product of 49640.54 into .70503 ? 
10. What is the product of 7.72 into .297 ? 
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Ex. ir Divide 234.6 by .7. 

Operation. We firet i-educe the divisor 

234.C=234f=-Z^-*- and dividend to common frac- 

.7=f . tions ; (Art. 358 ;) and divide 

Now-s^g^-r-f=-H^X?=^f^ one by the other; (Art. 229 ;) 

And •^^=301.714285 Ans. then reduce the quotient to a 

decimal. (Art. 337.) Hence, 

36 5> We derive the following general 

RULE FOR DIVIDING CIRCULATING DECIMALS. 

Seduce the divisor and dividend to common fractions ; divide 
one fraction hy the other, and reduce the quotient to decimals. 

Obs. After the divisor is inverted, if the numerators and denominatore hav« 
factors common to both, the operation may be conlrtuled by catuxhng thoM 
toctors. (Art. 232.) 

2. Divide 319.28007112 by 7C4.6. Ans. 0.4176325. 

3. Divide 18.56 by .3. 

4. Divide .6 by .123. 

5. Divide 2.297 by .297. 

6. Divide 7.50730.518 by 87.5. 

7. Divide 54 by .15. 

8. Divide 13.5169533 by 4.297. 

9. Divide 24.081 by .386. 
10. Divide .36 by .26. 
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SECTION XI. 
FEDERAL MONET. 

Aet. 366. tBDEKAL Monet is the cun-ency of the Urdfea 
States. Its denominations, we have seen, are Eagles, Dollars^ 
Dimes, Cents, and Mills. (Art. 244.) 

367. All accounts in the United States are required by law 
to be kept in dollars, cents, and mills. Eagles are expressed in 
dollars, and dimes in cents. Thus; instead of 8 eagles, we say, 
80 dollars ; instead of 6 dimes and 7 cents, we say, 67 cents, &c, 

368. Federal Money is based upon the Decimal system of 
Notation. Its denominations increase and decrease ircJm right to 
left and left to right in a tenfold rai!io,~like whole numbers and 
decimals. (Art. 244. Obs. 1.) 

369. The dollar is regarded as the unit ; cents and mills are 
fractional parts of the dollar, and are distinguished from it by 
a decimal point or separatrix (.) in the same manner as common 
decimals ;ire distinguished from whole muubers. (Art. 311.) 
Dollars therefore occupy units' place of simple numbers ; eagles, 
oi- tens of dollars, tens' place, &c. Dimes, or tenths of a doUar, 
occupy the place of tenths in decimals; cents, or hundredths of a 
dollar, the place of hundredths ; mills, or thousandths of a dollar, 
the place of thousandtlis ; tenths of a mill, or ten thousandths of 
a dollar, the place of ten thousandths, &C. 

Obs. I. Since dimes in business transactions are expressed in cents, two placet 
of decimals are assigned to cents. If therefore the number of cents is less than 
10, a ciplur must always be placed on the left hand of tJiem ; for cents are hurt- 
dredVis of a dollar, and hundredths occupy th€ second decimal place. (Art. 313.) 
For example, 4 cents are written thus .04; 7 cents thus ,07; &c. 

2. Mills occupy the_ third plaoc of decimals ; for they are thousandtlis of a 
dollar. Consequently, when there are no cents, in the given sum, two eipheri 
must be placed before the mills. Hence, 

Quest.— 300. What a Federal Money? 367. In what are accounts Sept in the U. S.» 
How wonli) you express 8 eagles 1 How e.\press 8 dimes and 7 cents 1 368. Upon what ij 
Federal Money based I 369. What is regarded as the unit in Federal Money 1 What cm 
tents smd ntills ? How are they distinguished from dollars 1 
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37 O. To read any sum of Federal Money. 

Call all the figures on the left of the decimal point do'llars ; the 
first two figures after the point, are cents ; the third figure denotes 
mills ; the other places on the right are decimals of a mill. Thus, 
$3.25232 is read, 3 dollars, 25 cents, 2 mills, and 32 hundredths 
of a mill. 

Obs. Sometimes all the figures after the point are read as decimals of a dol- 
lar. Thus, 35.356 is read, " 5 and 356 thousandths dollars." 

Write the following sums in Federal money : 

1. VO dollars, and 8 cents. Ans. $70.08. 

2. 160 dollars, 3 cents, and 5 mills. 

3. 409 dollars, 40 cents, and 3 mills. 

4. 200 dollars, 5 cents, and 2 mills. - 

5. 4050 dollars, 65 cents, and 3 miUs. 

Note. — In business transactions, when dollars and cents are expressed to- 
gether, the cents {u'e frequently written in the form of a common firoction. 
Thus, the sum of S75.45, is written 1^^ dollars. 

REDUCTION OP FEDERAL MONEY. 

CASE I . 

Ex. 1 . How many cents are there in 95 dollars ? 

Solution. — Since in' 1 dollar there are 100 cents, in 95 dollars 
there are 95 times as many. And 95 X 100=9500. 

Ans, 9500 cents. 
2. In 20 cents how many mills ? Ans. 200 mills. 

Note. — To multiply by 10, 100, &c., we simply annex as many ciphen to 
ftie multiplicand, as there are ciphers in the multiplier. (Art. 99.) Hence, 

37 1« To reduce dollars to cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To reduce cents to mills, annex one ciplier. ' 

Ob3 . To reduce dollars, cents, iind mills, to mills, ei'ase tlie si^n of dollars 
■md the separalrix. Thus, §25.36 reduced to cents, becomes 3536 cents. 



Quest.— 370. How do you read Federal Money 1 Obs. What other mode of reading 
federal Money ifi mentioned 1 371. How are dollars reduced to cents'! Dollars to mtllflt 
Cents to mllis 1 Obt. Dollars, cents, and mills, to mills 1 
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3. In $12 how many cents ? Atis^ 1200 cents. 

4. In. $460 how many cents? 

5. In S95 how many mills ? 

6. In 90 cents how many mills ? 
1. Reduce f'25.15 to cents. 

8. Reduce J;86+.08 to cents. 

9. Reduce S;l265.0o to mills. 

10. Reduce §4580.10 to mills. 

11. Reduce $6886.258 to mills. 

12. Reduce $85625.40 to mills. 

CASE II. 

13. In 6400 cents, how many dollars? 

Suggestion. — Since 100 cents make 1 dollar, 6400 cents will 
make as man}' dollars as 100 is contained times in 6400. And 
6400-^100 = 64. Ans.^Qi. 

14. In 260 mills, how many cents? Ans. 26 cents. 

Note. — To divide by 10, 100, &c., we simply cut off as many figures from the 
right of the dividend as there are ciphers in the divisor. (Art. 131.) Hence, 

372. To reduce cents to dollars, cut off two figures on t/u 
right. 

To reduce mills to dollars, cut off three figures on the right. 
To reduce mills to cents, cut off one figure on the right. 
Obs. The figures cut off are cents and mills. 

15. In 626 cents, how many dollars? Ans. $6.26. 

16. In 1516 cents, how many dollars? 

17. In 162 mills, how many cents? 

18. In 1000 mills, how many dollars? 

19. In 2:)G0 mills, how many cents? 

20. In 3280 mills, how many dollars? 

21. Reduce 8500 cents to dollars. - i 

22. Reduce 2345 cents to dollais, &c. 

23. Reduce 92355 mills to dollars, (fee. 

UuxsT. — 372 How are cents reduced to doUara? Mills to dc^lars? Mills to cental 
Ob: What are the figiues cut oSI 
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24, Reduce 15Q-233 mills to dollars, &c. 

25. Reduce 450311 cents to dollars^ &c. 

373. "Since Federal Money is expressed accordin<j to tbe de- 
cimal S3'stem of notation, it is evident that it may be subjected to 
the same operations and treated in the ^ame manner as Dldnud 
Fractions. 



ADDITION OF FEDERAL MONEY. 

Ex. 1. A man bought a cloak for S35.375, a hat for S4.875, a 
pair -of boots for $6.50, and a coat for $23,625 : what did he. pay 
for all ? - 

Ojjeration. We write the dollars under dollars, cents 

§35.375 under cents, &c. Then add each column sepa- 

4.87.5 rately, and point off as many figures for cents 

6.50 and mills, in the amount, as there are places 

23.625 of cents and mills in either of the given num-' 

$70,375 Ans. bers. 5ence, 

374. We derive the following general 

ru£e for adding federal money. 

Write dollars under dollars, cents under cents, &c., so that the 
ectme orders or denominations may stand under each otiier. Add 
each column separately, and iMint off tlie amount as iK addition of 
decimal fractions. (Art. 320.) 

Oes. If either of the given numbers have no cents expressed, it is customary 
b; scpply their place by ciphers. 

2. What is the sum of $48.25, $95.60, $40.09, and $81.10? 

3. What is the sum of $103.40, $68,253, $89,455, $140.02, 
ind 01 80? 

4. What is the sum of $136,255, $10.30, $248.50, $65.38, 
snd $100,125? 

Quest. — 37-1. How is Federal Money added ? Howpoint off the amounts Obt VVllM 
V of tbe given autnliers tia\e no cents expressed, how Is their place supplied 9 
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5. Wljat is the sum of $110, $400.02, $130, $250.10, and 
|i845.22 ? 

C What is the sum of $268.45, $800.05, $192,125, $80,625, 
and $90.25 ? , 

-Z^What is the sum of $1500.20, $1050.07, $100.70, $95,025, 
$300,437, and §425? 

8. What is the sum of $2600, $1927.404, $1603.40, $3304.17, 
IU65.47, and $2600.08 ? 

9. A man bought a load of hay for $19,675, a horse for $73.25, 
a yoke of oxen for $69.56, a cow for Sl7, and a calf for $5.80: 
what did he pay for all ? 

10. A lady gave §21.50 for a dress, $9.25 for a bonnet, $28.33 
for a shawl, and $15.25 for a muff: what was her bill ? 

11. A jockey bought a span of horses for $276.87, and sold 
them so as to gain §73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a ftirm, and sold it so as to gain 
$1565.37 : how much did he sell it for? 

13. A man sold a sloop for §7623.87, which was $1141.25 less 
than cost : how much did it cosf ? « 

14. A man bought a block of stores for $15268, which was 
$1721 less than cost: what was the cost? 

15. What is the sum of 134 dolls. 3 cts. -7 piills, 108 dolls. 
6 cts. 8 mills, 90 dolls. 9 cts. 4 mills, and 46 dolls. 18 cts. 4 mills? 

16. What is the sum of 61 dolls. 1 ct. 2 mills, 19 dolls. 11 cts. 
4 mills, 140 dolls, and 80 dolls. 4 cts. ? 

17. What is the sum of 140 dolls. 10 cts., 69 dolls. 3 cts. 
8 mills, 18 dolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 dolls. 8 cts., 298 dolls. 4 cts. 8 mills, 
416 dolls., 280 dolls. 18 cts., and 91 dolls.? 

19. What is the sum of 14209 dolls., 65241 dolls., 1050 dolls., 
610 dolls. 7 cts., and 1000 dolls. 10 cts. t 

30. What is the gpm of 1625 dolls., 4025 dolls., 1863 dolla 
75 cts., 16000 dolls., and -18261 dolls.? 

21. What is the sum of 8 thousand dolls., 2 hundred and 60 
dolls. 5 cts., 19 thousand dolls. 60 cts., 6 hundred dolls. 9 cts.? 

22. Wliat is the sum of 19 thousand dolls. 50 cts., 61 thoa 
sand dolls. 10 cts., 18 hundred dolls. 3 cts. ? 
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SUBTRACTION OF FEDERAL MONEY. 

Ex. 1 . A merchant bought a quantity of molasses for $75.40, 
and a box of sugar for 142.63 : how much more did he pay for 
one than the other ? 

Operation. We write the less number under the greater, 

$75.40 placing -dollars under dollars, (Sic, then subtract 

42.63 and point off the answer, as in subtraction of 

$32.77 decimals. Hence, 

37 5. We derive the following general 

RULE FOR SUBTRACTING FEDERAL MONEY. 

Write the less number under The greater, with dollars under dol- 
lars, cents under cents, &c. ; then subtract and point off the remain- 
der as in subtraction of decimal fractions. (Art. 322.) , 

Oes. If either of the given numbers have no cents expressed, it is customarr 
to supply their place hy ciphers. 

2. A man bought a horse for $75.50, and sold it for $S7.63 : 
how much did lie make by his bargain? 

3. If a man deposits $204.65 in a bank^ and afterwards checks 
out $119.83, how much will he have left ? 

4. A man owing $682.40, paid $435.25 : how much does he 
Btill owe ? 

5. A man owing $982.68, paid all but $64.20 : how much did 
he pay ? 

6. A merchant bought a quantity of goods for $833.63, and re- 
tailed them for $1016.85 : how much did he make by the bargain ? 

7. A merchant bought a lot of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for $635.20, and made thereby 
8261.38: how much did he pay for the sugar? 

9. A man -sold his farm for $12250.62, which wa^l379.87 
more than it cost : how much did it cost ? - 



CiuK^T. — 375, How is Federal Money subtracted 1 How point ofi^ the remnlndei 1 
' Ois. Whttn either of the given numbers have no cents, how is their place SttppUed ? 
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10. From $10600.73 take $8901.20, 

11. From $20^6.«5 take $10261.002. 

12. From $61219.40 take $100,036. 

13. From $19 take 1 cent and 9 mills. 

14. From 89 dollars take 89 cents. 

15. From 506 dolls, take 316 dolls, and 8 cts. 

16. From 5 dolls. 7 mills take 2 dolls. 7 cts. 

17. From 61 dolls. 6 cts. take 29 dolls. 4 mills. 

18. From 11000 dolls. 10 cts. take 110 dolls. 3 cts. 

19. From 100100 dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OF FEDERAL MONEY. 

37 6» In multiplication of Federal Money, as well as in simple 
numbers, the multiplier must always be considered an abstract 
PMinher. (Art. 82. Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cost, at $5.62 per bbl. ? 

Analysis. — Since 1 bbl. costs $5.62, 8 bbls. will cost 8 times as 
much; and $5.62 X8=$44.96 Arts. 

2. What cost 21.7 bushels of apples, at 15 cts. per bushel? 

Operation. Reasoning as before, 21.7 bushels will cost 

21.7 21.7 times ~15 cents. But in performing the 

.15 multiplication, it is more convenient to make 

1085 the .16 the mxdtiplier, and the result will be 

217 the same as if it was placed for the multipli- 

$3,255 Arts. cand. (Art. 83.) Point off the product as be- 
fore. Hence, 

377. When the price of one article, one pound, one yard, &c., is 
given, to find the cost of any number of articles, pounds, yards, &c. 

Multiply tlie price of one article and the number of articles to- 
gether, and point off the product as in multiplication of iecimalg. 
(Art. 3240 



ttuisT.— SSP in Multiplication of Federal Money, what must one of the given facton 
be considered 1 S77. When the price of one article, one pound, fee, Is given how li Ika 
eo«t ^f any number of articles found 1 ' 
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3. What cost 11.6 yards of cloth, at $4.75 per yard? 

4. Multiply §25.025 by 20.2. 

3T 8. Fiom the preceding illustrations we derive the following 
general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

• Multiply as in si.mple numlers, and point off the product as in 
multiplication of decimal fractions. (Art. 324.) 

Obs. 1. When the price, or. the quantity contains a common fraction, the 
fraction may be changed to a decimal. (Art. 337.) 

2. In business operations, when the mills in the answer are 5, or over, it if 
customary to call them a cent ; when under 5, they are disregarded. 

6. What cost 12^ yards of cotton, at 9-}- cts. per yard? 

Solution. — 12^ yards=12.5, and 9^ cts.=.0925 ; now .0925X 
12.5=$1. 15625. Ans. 

6. What cost 45-J- yards of satin, at 87^ cts. per yard ? 

1. What cost 169i bbls. of pork, at $8i per barrel ? 

8. What cost 324f lbs. of sugar, at 12-| cts. a pound? 

9. What cost 97 gals, of oil, at 87^ cts. per gallon? 
.\0. What cost 310 lbs. of tea, at 62^ cts. a pound ? 

11. What cost 23i tons of hay, at $8f per ton ? 

12. What cost 45 -bbls. of floui-, at $7^ per barrel ? 

13. At 15i cts. per doz., what cost 13^ dozen of eggs? 

14. At 8f cts. per pound, what will 32^ lbs. of pork come to? 

15. At I6-}- per bbl., what will 145i bbls. of flour cost? 

16. At 22-J cts. per doz., what will a gross of buttons cost? 

17. At 31i cts. per doz., what cost 45 doz. sTieins of silk? 

18. At 17i cts. per yard, what cost 91^ yards of calico? 

19. What cost 45 doz. plates, at 62-^ cts. per doz. ? 

20. What cost 63 doz. pen-knives, at $3^ per doz. ? 

21. What cost 19 doz. silver spoons, at $7^ per dozen? 

22 What cost 1865i bushels of wheat, at Hi per bushel? 
33. What cost 2560^ yds. of broadcloth, at $5i per yard ? 

QuisT.— 378. What Is the rule for Multiplication of Federal Money 1 Obt. Wb«a Iha 
jrlcc or (quantity cout^s a common fraction, what should be dsa* with it 1 
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DIVISION OF FEDERAL MONEY. 

Ex. 1. A man bought 8 sheep for $42.24 : what did he giT€ 
apiece ? 

Analysis.— 1{ 8 sheep cost $42.24, 1 sheep will cost i of 1-^42.24 ; 
and $42.21 ■e-8=l5.28. 'Ans. $5.28. ^ 

Pboof. — If 1 sheep costs $5.28, 8 sheep wiU cost 8 times an 
much; and §3.28 X8=$42.24. Hence, 

379« When the number of articles, pounds, yards, &c., and 
the cost of the whole are given, to find the price of one article, ont 
pound, (fee. 

Divide the wlwle cost by the whole number of articles, and point 
off the quotient as in division of decimal fractions. (Art. 330.) 

2. A shoemaker sold 15 pair of boots for 167.50 : how much 
did he get a pair ? 

3. A merchant sold 65^ lbs. of sugar for 83.93 : how much 
rras that a pound ? 

4. A man bought 6.5 yards of cloth for $20,345 : how much 
was that per yard ? 

5. How many bbls. of flour, at So. 38 per bbl., can be bought 
for $34.97 ? 

Analysis. — Since $5.38 will buy 1 bbl., Operation. 

$34.97 will buy as many bbls. as $5.38 5.38)34.97(6.5 Ans. 
are contained times in $34.97. We divide 32 28 

as in simple numbers, and point off one de- 2 690 

cimal figure in the quotient. 2 690 

Proof. — $5.38X6.5=$34.97, the given amount. 

380. Hence, when the ^nce of one article, pound, yard, &o.j 
»nd the cost of the whole are given, to find the number of arti- 
cles, &c. 

Divide the whole cost by the prici of one, and point off the qvo^ 
tient as in division of decimals. 



Quest.— 379. When the number of articles, pounds, occ, and the cost of the whole aw 
iiven, how Is the cost of one article found 1 380. VSTien the price of one articie, one pooid 
kc, and the cost of the whole are given, how is the number of articles found' *^^ 
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6. How many coats, at S12.56, can be bought for $103,085 ? 
1. How many times is $11.13 contained in SsT.eOG ? 

8. A. gentlelnan distributed $68 equally among 32 poor per- 
»ons : Low much did each receive ? 

Operation. 
82)168(2,125 Am. After dividing the $68 by 32, there is 

64 a remainder of 4 dollars, which should be 

■ 4000 reduced to cents and mills, and then be 

_32 divided as before. (Art. 371.) The ciphers 

80 thus annexed must be regarded as deci- 

64 mals ; consequently there will be three 

160 decimal figures in the quotient. 
160 

38 1« From the preceding illustrations we derive the following 
general 

RULE Foi, DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point off the quotient as in 
division of decimal fractions. (Art. 330.) 

Obs. 1. In dividing Federal Money, if the number of decimals in the divisor 
is the savie as that ui the dividend, the quotient will be a wlioU number, 
(Art. 330. Obs. 1.) 

2. When there are more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
rqual to those in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3. Aftei all the figures of the dividend are divided, if there is a remainder, 
ciphers may be annexed to it, and the operation may be continued as in divi- 
siao of decimals. (Art. 330. Obs. 3.) The ciphers thus annered muft be re- 
garded as decimal places of the dividend. 

9. How many gallons of molasses, at 28 cts. per gallon, can 
you buy for 886.25 ? 

QuxsT — 381. VlTiat is the rale for Division of Federal Money ? Obs. When then li a 
jemainder after all the figures of the dividend ore divided, how proceed 1 When then an 
Biore decimals in the divisor than in the dividend, how proceed 1 
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10. How many yards of calico, at 13^ cts. per yard, can be 
bought for $73.37i? 

11. How many doz. of eggs, at 9^ cts. per doz., can be bought 
/or 194.185? 

12. At 18^ cts; per doz., how many skeins of sewing silk can 
be bought for $67.50? 

13. A man paid $72.25 for 20.5 yards of cloth: how much did 
he pay per yard ? 

14. A man paid $76.50 for 51 sheep : what was the piice pel 
head ? 

15. A man paid $150 for 24 pair of boots: how much was 
that a pair ? 

16. If you give $56.25 for 28^ bbls. of flour, how much do you 
pay per barrel ? 

17. If a man gives $316,875 for 87^ yards of cloth, what is 
that per yard ? 

18. A grocer sold 965^ lbs. of sugar for $81.25 : what did he 
get a pound ? 

19. The fare from Albany to Buffalo, a distance of 326 miles, 
is $13.20: how much is it per mile ? 

20. The fare from Boston to Albany, ii distance of 203 mUes, 
is $5.50 : how much is it per mile ? 

21. If a clerk's salary is $650 per annum, how much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are his average 
expenses per day ? 

23. At 87-J cts. per bushel, how many bushels of wheat can 
you buy for $1500? 

24. How many tons of coal, at $6,625 per ton, can you buy for 
1752.36? 

25. If a man's income is $100 per week, how much is it pei 
hour ? 

26. At $14.50 per acre, how many acres of land can you buv 
for 5;3560 ? 

27. At $15^ apiece, how many cows can you buy for $7750? 

28. At $375.75 apiece, how many carriages can be bought foi 
$56362.50 ? 
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COUNTING "room EXERCISES. 

Ex. 1. What cost 820 yards of satinet, at $1.12^ per yard? 

Analysis. — ^If the price were $1 per yard, the cloth would evi- 
dently cost as many dollars as there are yards. But $1.12^ is 
equal to 1 and i dollars ; hence, the cloth will cost i more dollars 
than there are yards ; consequently, if we add to the number of 
yards \ of itself, it will give the cost. Now i of 320=40, and 
320+40=360. Ans. 



Proof. — $1.12^X320=$360, the same as before. Hence, 

382. When the price of 1 article, 1 pound, (fee, is $I.12-J-; 
$1.25 ; $1.3'?^; &c., to find. the cost of ^ny number of articles. 

To^the given number of af tides, add \, \, -f, &c., of itself, aa 
the case may he, and the sum will he the cost required. 

Obs. When the price of 1 article, &c., is $3.13i, ^.25, 93.37i, &c., the 
operation may be contracted by multiplying the given number of articles by 
Bj, 2i, 3j, &c., as the case may be. 

2. What cost 640 bushels of wheat, at $1.25 per bushel? 

3. What cost 372 pair of shoes, at $1.37i a pair? 

4. What cost 480 bbls. of cider, at $1.62^ a barrel ? 

5. What cost 520 yards of silk, at $1.50 per yard ? 

6. What cost 720 drums of figs, at ^1.87i per drum? 
'I. At $2.12-J- apiece, what will 480 sheep cost? 

8. At $2.37^ apiece, what will 364 vests cost? 

9. At $3.25 per yard, what cost 744 yards of cloth ? 

10. At $4.62^ apiece, what cost 960 hats ? 

11. At |5.12^ a pair, what cost 278 pair of boots? 

12. At $7.37i per lb., what will 365 lbs. of opium cost? 

13. A collier sold 85G tons of coal, at $6.87^ per ton: how 
much did it amount to ? 

14 At 1119.62^ peracre, what will 537 acres of land cost ? 
15. What cost 72 lbs. of flax, at $8.25 per hundred? 

Analysis.— 12 pounds are t^o- of 100 pounds; therefore 72 

8 25^^72 
pounds will cost -^^ of $8.25 ; and -ftV of $8.25 =-■ ^^-. 
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Opemtim, We multiply the price of 100 lbs. ($8.25) 

$8.25 by 12, the given nijmber of pounds, and lh« 

12 product $594.00, "is the cost of 72 lbs. al 

1650 $8.25 ^er pound: But the price is $8.25 per 

5775 hundred; consequently the product $594.00 

$5.9400 Am. is 100 times too large, and must therefore be 

divided by 100, to give the true answer. But 

to divide by 100, we simply remove the decimal point two places 

towards the left. (Art. 331.) 

16. What cost 367 bricks, at $4.45 per 1000? 

Operation. Reasoning as before, 367 bricks wiU cost 

4.45 -ft^ of $4.45. We multiply the price of 1000 

3 67 bricks by the given number of bricks, and di- 



$1.63315 Ans. vide the product by 1000. (Art. 331.) Hence, 

3S3. To find the cost of articles sold by the 100, or lOOp. 

Multiply the ffive^. yrtce by the given number of articles ; th^ 
if the price is for 100, divide the product by 100 ; but if the price 
is for 1000, divide it by 1000. (Art. 331.) 

17. A farmer sold 563 lbs. of hay, at $1.1 2-J- per hundred: how 
much did it come to ? 

18. What post 1640 lbs. of beef, at $6.37-i- per hundred? 

19. What cost 2719 lbs. offish, at $4.20 per hundred? 

20. What is the freight x>n 3568 lbs. from New York to Buffalo, 
at $1.67 per hundred? 

21. What cost 6521 lbs. of cheese, at ,$7-J per hundred ? 

22. What cost 15214 lbs. of butter, at\$12^ per hundred? 

23. At $6.25 per 1000, what cost 865 feet of spruce boards? 

24. At $19.45 per 1000, what cost 2680 feet of pine boards ? 

25. At $67.33 per 1000, what cost 6500 feet of mahcgany ? 
56. When ginger is .$16.53 per cwt., what is it per pound? 

Analysis. — Since 100 lbs. cost $16.53, 1 lb. will cost rlhr of 
$16.53. But to divide by 100, we remove the decimal point two 
places to the left. (Art. 331.) Ans. $0.1653. 



Qdibt.— 383. How do you find the cost of articles sold, by the 100, or 1000 1 
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27. When pine boards are $21.63 per 1000, what are they pm' 
foot ? 

Solution. — Keasoning as before, 1 foot will cost-niVir of $21.63. 
Now to divide by 1000, we remove the decimal point three places 
to the left. (Art. 331.) Ans. $.02163. Hence, 

384. "When the cost of 100, or 1000 artiel^, pounds, &c., ia 
given, the price of one is found by simply removing the decimal 
point in the given cost or dividend, as many places to the left as 
there are ciphers in the divisor. (Art. 331.) 

28. Bought 1000 bricks for $7.20 : what is that apiece? 

29. If 1000 feet of hemlock boards cost $6.40, what will one 
foot cost ? ' 

&0. Bought 42 cwt. of tobacco for $565.82 : what is that per 
cwt. ; and what per pound ? 

31. Bought 75 cwt. of butter for $966.38: what is that per 
cwt. ; and what per pound ? 

BILLS, ACCOUNTS, <tO. 

3S5« A Bill, in mercantile operations, is a paper containing 
a written statement of the items, and the price or amount of goods 
sold. 

32. What is the cost of the several articles, and what the amount, 
of the following bill ' 

New York, May 21st, 1847. 
G. B. Orannis, Esq., 

Bought of Mark H. Newman & Go,, 
75 Thomson's Mental Arithmetic, at $ .12-i- 



SO " Practical Arithmetic, 

36 Porter's Rhetorical Reader, 
2f Willson's School History, 
3C M'Elligott's Young Analyzer, 
75 Thojnson's Day's Algebra, 
50 " Legendre's Geometry 



.3H 



.46 

.31i * - 
.50 
.47* 
Received Payment, 

Mark R. JVevmum d Oa, 



240 



BILLS, ACCOUNTS, ETC. 



[Sect. XT 



Hon. Horace Binney, 



(33.) 

Philadelphia, June 10th, 1847. 

Bought of Leveretle & Origgs, 



163 lbs. Butter, 


at 


$ .IH 


235 Iba. Coflee, 




.08i 


86 lbs. Chocolate, 




.11 


685 lbs. Sugar, 




.lOi 


2] doz. Eggs, 




.13 


860 lbs. L:ii-d, 




.09i 



Wlint was the cost of the several articles, and what the amounJ 
01 his bill '? 

(34.) 



Messrs. Collins cfc Brothers, 



Albant, July 1st, 1847 





To G. 


W. Bunker, Dr. 


For 320 yds. Silk, at 


$:.12i 


- 


■ 


" 256 " Broadcloth, " 


3.62i 


- 


- 


" 175 pair Ootton Hose, " 


0.12i 


- 


- 


" 100 " Silk " « 


0.87i 


- 


- 


" - 15 doz. Gloves, " 


0.62i 


- 


- 


" 120 Straw Hats, 


1.87i ^ 


- 


- 



Wliat was the cost of the several articles, and what the amchiUi 
of his bill? 

(35.) 

St. Loots, Aug.. ^Sth; 184V. 



To J. L. Hoffmav- & Co., Df. 
at $0.05i 



Jam^s Henry, Esq. 

For 15260 lbs. Pork, 
" 7265 lbs. Cheese, 
" 11621 bu. Corn, 
" 1660 bbls. Flour, 



By 1160 lbs. Cotton, 

" 8256 lbs. Sugar, 

" 6450 g.ils. Molasses, 

" Casli to balance account, - - . . 

What is the amount of cash requisite U) balauc* tbfi account? 



it 


0.08i 


St 


0.60 


tt 


6.12i 


CREDIT. 




at 


lo.oe-}- 


tt 


0.07 


tt 


0.3 7i 
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SECTION XIL 

PERCENTAGE. 

Art. 386. The terms Percentage and Per Cent, signify a cer- 
tain allowance on a himdred ; that is, a certain part of a liundred, 
or simply hundredths. Thus, the expression 6 per cent, signifies 
t) hundiedths, (-rihr,) 1 per cent., 1 hundredths, (tJt,) &c., of the 
number, or sum of money imder consideiation. 

Note. — The terms Percentage and Per Cent, are derived from the Latin pc» 
land ceiUum, signifying by llui hmidred. 

387. We have seen that hundredths are decimal expressions, 
occupying the first two places of figures on the right of the deci 
mal point. (Arts. 311, 314.) Now, since percentage and^cr cent. 
signify hundredths, it is manifest that they can be expressed by 
decimals, as in the following 







PBBCBNTAGB TABLE. 








1 per cent. 








is written thus : 


.01 


2 per cent. 








i( 


a 


u 


.02 


3 per cent. 








i( 


it 


tt 


.03 


6 per cent. 








u 


(C 


tt 


.06 


7 per cent. 








" 


it 


tt 


' .07 


10 per cent. 








tt 


U 


ft 


.10 


12 per cent; 








H 


tt 


tt 


.12 


50 per cent. 








•u 


tt 


tt 


.50 


100 per cent. 








U 


" 


tt 


1.00 


103 per cent. 








(1 


ft 


tt 


1.03 


125 per cent., 


&c. 






IC 


tt 


tt 


1.25 


i per cent., 


that 


is, i of 1 per 


cent. 


II 


tt 


tt 


.005 


} per cent,, 


that 


is, } of 1 per 


cent. 


(1 


(C 


" 


.00:35 


3 per cent., 


that 


is, } of 1 per 


cent. 


(1 


l( 


II 


.0075 


13j perjcent. 






. 


11 


(( 


(C 


.13125 


2.'>3 per cent. 






. 


II 


(( 


tt 


.35375 


Obs. 1. It will be seen from the preceding 


Table 


, that when the given per 


cent, is less than 10, a cipher must be 


: prefixed 


to the 


figure 


expresHing it, in the 


»aine manner as when the number of cents is 


less than 10. 


, (Art. 


3G9. Obs. 1.) 



U0B9T. — 386. What do the terms percentage and per cent, signify 1 What iM mtant by 
9 pu cent., 7 p»r c«at., jcCf of any numberi or sum 1 
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When th6 given per cent, is mme than 100, it must plainly reqirire a miserf 
number to express it. (Art. 315. Obs. B.) 

2. Parts of 1 per cent, may be expressed either by a cimmon fraction, or by 
Uscimals. Thus, the expression 17f per cent., is equivalent to .17625 per cent. 

3. The first two decimal figures properly denote the per cent., for they are 
nv-ndredlhs ; the other decimals being parts of /umdredtAs, express parts of 
1 per cent, 

exampi.es. 

1. Write 1 per cent., 2 per cent., 4 per cent., 6 per cent., V pei 
cent., 8 per cent., in decimals. 

2. Write if per cent; 12; 14; 15; 16; 23; 65; 93. 

3. Write i per ct. ; i; i; |; f; f; ■§•; i; 1; f ; i; f ; i; -I 

4. Write 4i per ot.~^; 6-J-; U; 9^; 12^; le-J-; 115; 400-J-. 

5. An agent collected $700 for a merchant, and received 5 per 
cent, for his services : how much did he receive ? 

Analysis. — Since 5 per cent, is the same as -fuTr> the agent must 
have received tStt of $700. Now tuT of $700 is $f?^, which ia 
equal to $7 ; and 5 hundredths is 5 times $7, or $35. 

Operation. Since ToTf=-05, we multiply the given num- 

$700 ber of doUars by .05, and it gives the answer in 

.05 cents, which we reduce to dollars by pointing- 

$35.00 Ans. ofif 2 decimals. (Art. 372.) Hence, 

38 S« To calculate percentage on any mmi'ljer, or sum of 
money. 

Multiply the given number or sum by the given per cent, expressed 
decimally ; and point off the product as in multiplication of deci- 
mal fractions. (Art. 324.) 

Ob3. 1. It is important for the learner to observe, that the amount of money 
collected, is made the basis upon which the percentage is computed. That is, 
the agent is entitled to 3 dollars, as often as he collects 100 dollars, and not aa 
often as he pays o^er 100 dollars, as is frequently supposed. For in the latter 
case he would receive only -j-^, instead of t-q-q of the sum in question. Thii 
distinction is important, especially in calculating percentage on lal^e sums. 

QUKST. — 387. How may per centage or per cent, be expressed 1 Obs. Wlien the givesi 
per cent, is less than 10, how is it written 1 When more than 100, how 1 388. How ia 
percentage calculated ? Oie. In collecting money, npon what basis Ul the per cent cal 
dilated ? If the per cent contains a common fraction which cannot be expressed ded 
lo&Uy, how proceed 1 



AftT. 388.] PERCENTAGE. S43 

3. Hence, if the per cent, contains a common fraction winch cannot be ez~ 
pressed decimdiy, first multiply by the decimal, then by the common fraction 
of the given per cent, and point off the svmi of th^ products as above. 

6. WHat is 4f per cent, of |300 ? 

Solution. — ^Expressed decimally, 4-J- per cent.=.042 ; (Art. 3&S 
Obs. 2 ;) and $300X .042=$12.60. Am. 

?. What is 3 per cent, of $256.25 ? 

8. What is 2 per cent, of USi.QS ? 

9. What is2iper cent, of $138,432 ? 

10. What te 6 per cent, of 1146.13 ? 

11. What is 1 per cent, of $1630.10 ? 

12. A man borrowed $150, and paid 7 per cent, for the use of 
It : how much did he pay ? 

13. A merchant bought goods amoipiting to $1825, and sold 
t"hem so that he gained 12 per cent. : how much did he gain? 

14. A constable collected $862.56, and charged 5 per cent, for 

' his services : how much did he receive ; and how much did ha ' 
pay over ? 

15. What is 10 per cent, of $4020.60 ? 

16. What is 8 per cent, of llgYS ? 

17. What is 4i per cent, of $725 ? 

18. What is 6i per cent, of $648.30 ? 

19. What is e-J- per cent, of $1000? 

20. What is 7i per cent, of $2000 ? 

21. What is 8f per cent, of $100.25 ? 

22. A farmer having 1600 sheep, lost 25 per cent, of them: 
iiow many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per cent, 
of it : how much had he left in the bank ? 

24. A merchkit imported 1500 boxes of oranges, and 12^^ pes 
eent. of them decayed : how many boxes did he lose ; and how 
«iany had he left ? 

25. What is i per cent, of $1625 ? 

26. What is ^ per cent, of $2526.40 ? 

27. What is i per cent, of $42260.08 ? 
i8. What is i per cent, of $75000 ? 

29. What is f per cent, of $100000 ? ., 
11 
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30. What is i per cent, of $45241.20 ? 

31. What is i" per cent, of $675264 ? 

32. A merchant bought a stock of goods amounting to $4565, 
and paid 3^ per cent, for freight : what was the whole cost of 
his goods ? 

33. A man's salary is $2000 a year, and he lays up 3Ti per 
cent, of it : how much does he spend ? 

34. A youth who inherited $20000, spent ,40 per cent, of it in 
dissipation : how much had he left ? 

35. Two merchants embarked in business with 118250 capital 
apiece ; one gained 20 per cent, and the other lost 20 per cent, 
the first year : what was then the amount of each man's property ? 

36. Two men invested $10000 apiece in stocks ; one lost 8 per 
cent., the other 6 per cent. : what was the diflference of their loss 1 

37. What is the diiference between 6 per cent, of $1040, and 
1 per cent, of $905 ? 

APPLICATIONS OF PERCENTAGE. 

389. Percentage, or the method of reckoning ly hundredths, 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, brokerage, 
the Rise and Fall of Stocks, Interest, Discount, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should be 
thoroughly tmderstood by every scholar. 

COMMISSION, BROKERAGE, AND STOCKS. 

390. Commission is the per cent, or sum charged by agents 
for their services in.buying and selling goods, or transacting other 
business. 

Obs. An Agent who buys and sells goods for another, is called a Comrmst 
tion Merchant, a Factor, or Correspondent. 

391 • Brokerage is the per cent, or sum charged by money deal- 
erg, called Brokers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 

QuKsT.— 390 vVhat is commission ? 013, What is an agent who buys and sells gootis 
fcr another , jally called 1 
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392. By tie term Stochs, is meant the Capital of moneyed 
institutions, as incorporated Banks, Manufactories, Railroad and 
Insurance Companies ; also. Government and State Bonds, &c. 

Obs. 1. Stocks are usually divided into portions of $100 each, called shares f 
and the owners of these shares are called Stockholders. 

2. The association or company thus formed, is called a corporation ; the in- 
strument specifying the powers, rights, and privileges invested in the corpora- 
tion, is called a charier. 

393* The oriffinal cost or valuation of a share is called its 

o 

nominal, or par value ; the sum for which it can be sold, is its 
real value. 

Obs. 1. The rise or fall of Stocks is reckoned at a certain per cent, of its 
par valiie. The term par is a Latin word, which signifies equal, or a stale of 



2. When Stocks sell for their original cost or valuation, they are said to be 
at par ; when they sell for more than cost, they are said to be above par, at a 
premium, or an advance ; when they do not sell at cost, they are said to be 
telow par, ot at a discount. 

3. Persons who deal in Stocks are usually called Stoc'k Bro&ers, or Stock 
Jobbers. 

394. The commission or allowance'ma.de to factors and brokers, 
al«o the rise and fall of stocks, are usually reckoned at a certain 
percentage on the amount of money employed in the transaction, 
or on the par value oi the given shares. Hence, 

395. To compute commission, brokerage, and the premium or 

discount on stocks. 

Multiply the given sum hy the given per cent, expressed in deci- 
mals, and point off the product as in Percentage. (Art. 388.) 

Obs. The commission for the collection of bills, taxes, &c., also for the sale 
or purchase' of goods, varies from 2iJ» 13 or 15 per cent., and should always 
be reckoned on the amount of money collected, or paid out, or employed in the 
transaction. 

The brokerage for the sale or purchase of stocks, varies from J to f per 
eent., reckoned on the par value of the stock. 

(iuKST. — 391. What is brokerage ? ."^92. What is meant by the term stocks? 065. How 
»rc stocks usually divided 1 393. What is the par value of stocks ^ What the real vnlue 1 
Obs. Wha* is the meaning of the term par 1 When are stocks at par 1 Wh«u above par I 
IVlien below 3 395. ITow do yon compute commission, brokerage, *c. 1 
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EXAMFLKS. 

1. An auctioneer sold goods amounting to $463, at 3 per cent 
commission : how much did he receive ? Ans. $13.89. 

2. An agent bought goods amounting to 1625.375: what u 
his commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3i per cent. ? 

4. What is the commission on $1463.18, at 5 per cent. ? 
6. What is the commission on $2560.07, at 4-J per cent. ? 

6. What is the commission on $10250, at 6 per cent. ? 

7. What is the commission on $8340;60, at 7 per cent. ? 

8. What is the commission on 8960.625, at 5^ per cent. ? 

9. A commission merchant sold goods to the amount of $6235, 
at 2-J- per cent. : what was his commission ? 

10. An attorney collected a debt of $8265.17, and charged 7i 
per cent, for his services : how much did he receive ? 

11. Bought $1108 worth of books, at 4 per cent, commission: 
what was the amount of commission ? 

12. A tax-gatherer collected $12250, for which he was entitled 
to 5-i per cent.' commission : how much did he receive ? 

13. Sold goods amounting to $1432.26 : how much was the 
commission, at 4 per cent. ? 

14. A commission merchant sold a quantity of hardware amount- 
ing to $9240.71 : how much would he receive, allowing 2J per 
cent, for selling, and 2 per cent, more for guaranteeing the pay- 
ment? 

15. An auctioneer sold carpeting amounting to $2136.63, and 
charged 2^ per cent, for selling, and 2f per cent, for guaranteeing 
the pajrment : how much did the auctioneer receive ; and how 
much did he remit the owner ? 

396. Commission merchants, agents, &c.j generally keep an 
account with their employers, and as fhey make investments or 
sales of goods, charge their commission on the amount iavested, 
or the sum employed in the transaction. 

Sometimes^ however, a specific amount is sent to an agent oi 
broker, requesting him, after deducting his commission, to lay out 
tlie balance in a certain mianner. 
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16. A gentleman sent his agent $1500 to purchase a library: 
how mncli had he to lay out after deducting his commisaon at 6 
per cent. ;" and what was his commission ? 

iVote.— The money actually laid out by the.agent in books, is manifesUy the 
proper baas on which to calculate his commission ; for it would be unjust to 
cfeajge coounisaon on the sum he letains. (Art. 395. Obs.) 

Analysis.— The money laid out is iW of itself, and the commis- 
sion is tIt of this sum ; consequently the money laid out added 
to the commission, must be \%% the whole amount. The question 
therefore resolves itself. into this: $1500 is -HI 'of what sum? 
If $1500 is iff, T^ must be 1500-f-105=-SW, andiU=-W^ 
Xl00=$1428.57, the sum laid out. Now ¥1500 — $1428.57= 
§71.43, the commission. 

Proof. —$1428.57X.05=$71.43; and |1428.57+$7l.43= 
$1500, the amount sent. Hence, 

397. To compute commission when it is to be deducted in 
advance from a gi*en amount, and the balance is to be invested. 

Divide the given amount hy $1 ijicreased by the per cent, commis- 
sion, and the quotient will be the part to he invested. Subtract the 
■part invested from the given amount, artd the remainder will be the 
commission. " 

Ob3. The conmussion may also be found by multiplying the sum invested by 
the given per cent, according to the preceding rule. (Ait. 395.) 

17. An agent received $21500 to lay out in provisions, after 
deducting 2 per cent, commission : what simi did he lay out ? 

18. A country merchant sent $3560 to his agent in the city, to 
purchase goods : after taking out his commission, at Z^ per cent., 
how much remained to lay out ? 

19.. Baring, Brothers & Co. sent their agents $800000 to buy 
flour : after deducting 5 per cent, commission, how much would 
be left to invest? 

20. A broker negotiated a bill of exchange of $82531, at 5 pci 
cent. : how much did he receive for his services ? 

21. What is the brokerage on $94265, at l-J- per cent ? 

22. "What is the brokerage on $6200, at ^ per cent ? 
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23. What is the brokerage on $8845.50, at i per cent. ? 

24. What is the brokerage on 12500, at f per cent. ? 

25. A broker made an investment of 521265, and charged ii 
per cent. : wliat was the amount of his brokerage ? 

26. If you buy 20 shares of Western Railroad stock, at 7 pei 
cent, advance, how much will your stock cost you? Ans. S2140. 

Nol£. — The stock evidently cost its par value, which is $2000 and 7 per cent, 
besides. Now 9-2000X.07=$I 40.00; and $S000 -)-$140=S2140. 

27. What cost 20 shares of bank stock, at 7 per cent, discount? 

Ans. ^2000— ^140=$1860. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 5^- per cent, premium ? 

29. A merchant bought 45 shares of Commercial Bank stock 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested 88460 in the New England Manufacturing 
Co., and afterwards sold out at 4i per cent, advance : how much 
did he sell his stock for ? 

31. Sold 64 shares of Hudson River Railroad stock, at 10^ per 
cent, premium : how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock at par, and afterwards sold them at 1-J.per cent, advance : 
how much did he get for them ? 

33. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent, 
disc. : how much did he sell them for ;' and how much did he lose ? 

34. Botight 71 shares in the Albany Gas Co. at 5-^ per cent, 
premium : how much did they amount to ? 

35. A broker bought 48 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
how much did he make by the operation? 

36. If i employ a broker to buy me 65 shares of Railroad stock, 
(vhich is 20 per cent, below par, and pay him -^ per cent? broker- 
age, how much will my stock cost me ? 

37. If my agent buys 78 shares of New York and Philadel- 
phia RaOroad stock, at 1 5 per cent, advance, and charges me \ 
per cent, brokerage, how much wiU my stock cost ? 
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INTEREST. 

398. IsTKREST ill the sum paid for the use of money by tKe 
borrower to the lender. It is reckoned at a given per cent, per 
annum,; that is, so many dollars are paid for the use of $100 
for (me year; so many cents for 100 cents ; so many pounds for 
£100; &c, 

Ob», The Btudent should be carefUl to notice the distinction between Com/- 
miisum and Interest. The former is reckoned at a certain per cent, witlioiit 
regard to time ; (Art. 395 ;) the latter ia reckoned at a certain percent, for one 
year ; consequently, for longer at shorter periods than one year, tike proportion! 
of the percentage for one yeaf are taken. ' 

The terra per anmim, signifies for a year. 

399. The money lent, or that for which interest is paid, ia 
called the principal. 

The per cent, paid per annum, is called the ratU. 

The Hum of the principri and. interest, is called the amxrimt. 
Thu-s, if I borrow $100 for 1 year, and agree to pay 5 per cent, 
for the use of it, at the end of the year I must pay the lender 
$100, the sum which I borrowed, and 85 interest, making $105. 
The principal in this case, is $100 ; the interest $5 ; the rate 5 
per cent. ; and the amount $105. 

Obs. The term per anmiwrn, is seldom expressed in connection with the rate. 
per cent., but it is alwaysnpderstood ; for the rate is the per cent, paid per 
annum. (Art. 399,} ^^ 

400. The rate of interest is usually established by law. It va- 
ries in different countries and in different parts of our own country. 

Obs. When no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood fo be the one 
intended by the parties. , 

401 . Any rate of interest hiffher than the legal rate, is called 
usury, and the person exacting it is liable to a heavy penalty. 

Any rate less than the legal rate may be taken, if the parties 
conct.Tned so agree. 

auBKi — :ins. What ]h Inleiean How J» It reckoned 1 Oi». What r§ the difference be- 
tween ComiiilKnion and lntere»t7 What is meant by the term per aitnum ? 390. What U 
Bieant by the principal 7 The rate ? Theamounti 400, Hiiw l» the rate usually detev- 
minei I bit the mine everywhere 1 Obt. When no rate is mentioned, what rate ii us- 
lerttood 7 401. What li any rate hlglier than tjie legal rate called I 
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402. The legal rates of interest, and the penalty for usury i« 
the seyeral States of the Union, are as follows : 



Maine, 

N. Hampshire, 

Vermont, 

Massachusetts, 

Rhode Island, 

Connecticut, 

N^w York, 

New Jersey, 

Pennsylvania, 

Delaware, 

Maryland, 

Virginia, 

N. Carolina, 

S. Carolina, 



Alabama, 

IMississippi, 

Louisiana, 

Tennessee, 

Kentucky, 

Ohio, 

Indiana, 

Illinois, 

Missouri, 

iliohi^an, 

Arkansas, 

Florida, 

Wisconsin, 

Iowa, 

Texas, 

Dist. Columbia, 



Legal rates. 
6 per cent. 
6 per cent. 
6 per cent. 
6 per ceL*. 
6 per cent. 

6 per cent. 

7 per pent. 
6 per cent, 
6 per cent. 
6 per cent. 

6 per cent, u, 
6 per cent. 

6 per cent. 

7 per cent. 

8 per cent. 
8 per cent. 

8 per cent, b 

5 per cent, c 

6 per ceht. 
6 per cent. 
6 per cent. 
6 per cent. 

6 per cent, d 

6 per cent, e 

7 per cent. 

fi per cent. / 

8 per cent. 

7 per cent, g 
7 per cent, h 
10 per cent. 
6 per cent. 



PendUyfar Usury. 
Forfeit of the whole debt. 
Forfeit of three times the usury. 
Recovery in action vrith costs. 
Forfeit of three times the usury. 
Forfeit of the usury and int. on the debt 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of thg whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Usurious contracts void. 
Forfeit of double the usjiry. 
Forfeit of double the usury. 
Forfeit of interest and usury with coite 
Forfeit of three times the usury. 
Forfeit of interest and usury. 
Forfeit of usury and costs. 
Usurious contracts void. 
Usurious contracts void. 
Usury may be recovered with costs. 
^^Jsurious contracts void. 
Forfeit of double the excess. 
Forfeit of three times the usury, and int. d«e. 
Forfeit of the|Jsury, and the interest due. 
Forfeit of the usury, and one fourth the deot 
Forfeit of usury. 
Forfeit of interest and usury. 
Forfeit of three times the usury. 
Forfeit of three times the usury. 
Usurious contracts void. 
Usurious contracts void. 



Obs. 1. On debts and. judgments in favor of the United States, interest a 
eomputed at 6 per cent. 

2. In Canada and Nova Scotia, the legal rate of interest is 6 per cent. In 
England and France it is 5 per cent. ; in Ireland 6 per cent. In Italy, about 
the commencement of the 13th century, it varied from 20 to 30 per cent. 

a On tobacco contracts 8 per cent. & By contract as high as 10 per cent, c Bank inter 
est 6 per cent. ; conventional as high as 10 per cent, d By agreement as high as 12 pel 
cent, e By agreement as high as 10 per cent. / By agreement, any rate not exceeding W 
ftcr cent, g By contract as high as 13 per cent, h By agreement as high as 13 per cent 
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403. Ex. 1. What is the interest of $30 for 1 year, at 6 
per cent. ? 

AfMlysis. — ^We have seen that 6 per cent, is t?t ; that is, $6 
for $100, 6 cents for 100 cents, &c. (Art. 386.) Since therefore 
the interest of $1 (100 cents) for 1 year is 6 cents, ihe jnterest of 
%ZQ for the same time must be 30 times as much; and $30X.06 
= $1.80. Ans. 

Operation. We first multiply the principal by the 

$30 Prin. giyen rate per cent, expressed in decimals, 

.06 Rate. as in percentage, and point off as many de- 

$1.80 Int. 1 yr. cimals in the product as there are decimal 

places in both factors. 

' Ex. 2. What is the interest of $140.25 for 1 year, 1 month, and 
10 days, at 7 per cent. ? What is the amount ? 

Operation. 

$140.25 Prin. 1 month is t"? of a year; there- 

.07 Rate. fore the interest for 1 month is -^ 

12)$9.81'75 Int. 1 yr. of 1 year's interest. 10 days are i 

3) 8181 " 1 mo, of 1 month, consequently the interest 

2727 '.' lOd. for 10 days, is i of 1 month's inter- 

$10.9083 Inter^. est. The amount is founj by add- 

$140.25 - Prin. added, ing the principal and interest to- 

$151.1583 Amount. gether. 

iVofe.— 1. In adding the pnncipal and interest, care must be taken to add 
dollars to dollars, cents to cents, &c. (Art. 374.) 

3. When the rate per cent, is less than 10, a cipher must always be prefixed 
to the figure denoting it. (Art. 387. Obs. 1'.) It is highly important that the 
principal and the rate should both be written correctly, in order to prevent mis- 
takes in pointing. ofi" the product. 

Ex. 3. What is the interest of $250.80 for 4 years, at 5 per 
Bent. ? What is the amount ? 

Solution. — $250.80 X. 05=112.54, the interest for 1 year. 
Now $12.54X 4=150.16, " " 4 years., 

And $250.80+$50.16=$300.96, the amount required. 
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404. From the foregoing illustrations and principles we de- 
duce tlie following general 

RULE FOR COMPUTING INTEREST. 

I. Fob one year. Multiply tlw principal by the given rate, ana 
from the product point off as many figures for decimals, as there 
are decimal places in both factors. (Art. 324.) 

II. For two ok moke years. Multiply the interest of 1 year 
by tlie given number of years. 

III. For months. Talce such a fractional part of 1 year's in- 
terest, as is denoted by tJie given number of months. 

IV. For days. Take such a fractional part of one month's in- 
terest, as is denoted by the given member of days. 

The amount is found by adding tJie principal and interest together. 

Obs. 1. The reason of this rule is evident from the consideration that the 
given rale per cent, per annum denotes kundredtlis. (Arts. 386, 398.) Now 
when the rate is G per cent, we multiply by .06, when 7 per cent, by .07, &c., 
and point off two figures in- the product ; consequently the result will be the 
same as to multiply by xuTT' TuTTi '^'^• 

3. In calculating interest, a month, whether it contains 30 or 31 days, or 
even but 28 or 29, as in the case of February, is assumed to b.-. one twelflh of a 
year. Therefore, for 1 month we take -j'j- of 1 year's Interest ; for 2 months, -J- j 
for 3 months, -J- ; for 4 months, -^ ; for 6 months, -rV ; for 8 months, -f , &e. 

Again, 30 days are commonly considered a month ; consequently the interest 
for 1 day, or any number of days under 30, is so many Ihirtielk^ of .a month's 
interest. [Art. 303. Obs. 3.) Therefore, for 1 day vfe take -jL of 1 month's 
interest ; for 2 days, -^ ; for 3 days, -^g ; for 5 days, -J- ; for 10 days, -^, &c. 

Tnis practice seems to have been originally adopted on account of its con- 
venience. Though not strictly accurate, it is sanctioned by general us.xge. 

3. Allowing 30 days to a month, and 12 months to a year, a year would con- 
tain only 360 days, which in point of fact is -j^, or -s^g- less than an ordinary 
year. Hence, • 

To find the interest for any number of days with entire accuracy, we rtiust 
take so many 3(i5ths of 1 }'ear's interest, as is denoted by the given number 
of days; rr, find the interest for the days as above; from this subtract -^ of 

Quest. — 404- How is interest compntetl for a year? How for aoy number of years 1 
How for moaths 1 How fof days ? How find the amount 1 Obs. In reckoning interest 
what part of a year is a month considered 1 How many days are commouly conslderbd 4 
Boath 1 Is this practice acciurate ? 
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itself, and the remainder will be the exact Interest. The laws of New York, 
and several other states, requil'e this deduction to be made.' 

In business, wlieh the mills in the result are 5, or over, it is cu^mary t« 
add I to the cents.; if under 5, to disregard them. 

EXAMPLES. 

1. What is the interest of $423 for 1 yr., at 7 per cent. ? 

2. What is the interest of $240.31 for 3 yrs., at 6 per cent.? 

3. What is the interest of 6403.6'7 for 2 yrs., at 5 per cent. ? 

4. What is the interest of $640 for 1 yr., at 8 per cent. ? 

5. What is the interest of $430.45 for 2 yrs., at 7 per cent. ? 
8. What is the interest of $185.06 for 4 yrs., at 6 per cent. ? 
1. What is the'intevest of $664.80 for 5 yrs., at 4^ per cent. ? 

8. What is the interest of 67 63 for 4 months, at 1 per cent. ? 

9. What is the interest of $940.20 for 6 mo., at 6 per cent. ? 

10. Wliat is the interest of $243.10 for 5 mo., at 8 per cent. ? 

11. What is the interest of $195.82 for 1 mo., at 6 per r ^nt. 1 

12. What is the interest of 8425.35 for 9 mo., at 6 per cent. ? 

13. At 1 per cent., what is the int. of $738 for 1 yr. and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and 8 mo. ? 

15. At 7 per cent., what is the a,mount of $926 for 6 mo. ? 

16. At 7 per cent., what is the amt. of $648 for 2 mo. 15 d. ? 

17. At 6 per cent., what is the amt. of $t000 for 1 mo. 11 d. ? 

18. At 5 per cent., what is the amt. of $1565.45^ for 3 mo. ? 

19. At 6 per cent., what is the amt. of $872 for 4 mo. ? 

20. What is the int-. of $631 fpr 10 days, at 6 per cent. ? 

21. What is the int. of $483.26 for 15 d., at 7 per cent. ? 

22. Vv'hat is the int. of 8569.40 for 20 d., at 6 per cent. ? 

23. What is the amt. of $95 for 1 yr. and 6 mo., at 5 per cent. ? 

24. What is the amt.' of 8148 for 8 mo. 12 d., at 6 per cent.? 

25. What is the amt. of $700 for 30 d., at 7 per cent. ?. 

26. What is the int. of $340 for 60 d., at 5i per cent. ? 

27. What is the int. of 84685 for PO d.r-at 6i per cent. ? 
. 28. What is the amt. of $3293 for 30 d.; at 7 per ceiit. ? 

29. What is the amt. of 85265 for 15 d., at 6 per cent. ? 

30. Wliat is the int. of $8310 for 10 d., at 7 per cent. ? 

31. What is the int. of $50625 for 21 d., at 7 per cent.? 

32. What is the amt, of $65256 for 4 mo., at 7 per 0«nt. ? 
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iSECOND METHOD OP COMPUTING INTEREST. 

405. There is another method of ciinputing interest, wHck 
is very simple and convenient in its application, particularly wnea 
the interest is required for months and days, at 6 per cent. 

406. We have seen that for 1 year, the interest of $1 at 6 
per cent, is 6 cents., or $.06 ; (Art. 404 ;) therefore. 

For 1 month, the interest of $1 is -j^ of 6 cents, i 

" 3 months, " " is -5^, or -J- of 6 cents, 

" 3 months, " " is .^, or |- of 6 cents, 

" 4 months, " " is -j^, or -I- of 6 cents, 

" 5 months, " " is -j^, of 6 cents, 

" 6 months, " " is -^, or ^ of 6 cents, 

Hence, The interest of ^1 for 1 month, at 6 per cent., is 5 mills, 
for every 2 months, it is 1 cent; and for any number of months, 
it is ri many cents, or hundredths of a dollar, as 2 is contained 
times in the given number of months. • 

407. Since the interest of $1 for 1 rnonth (30 days) is 5 mills, 
or $.005, (Art. 406,) 

For 6 days (■§■ of 30 days) the interest of %\ is i of 5 mills, or ©.001 ; 
" 12 days (f of 30 days) " " is f of 5 mills, or .002; 

" 18 days (3- of 30 days) " •• is f of 5 mills, or .003; 

" 3 days {-^^ of 30 days) " "is -^^ of 5 mills, or .0005 ; 

That is, the interest of $1 for every 6 days, is 1 mill, or $.001 ; - 
and for any number of days, it is as many mills, or thousaiidtht 
of a dollar, as 6 is contained times in the given number of days. 

408. Hence, to find the interest of $1 for any number of 
days, at 6 per cent. 

Divide the given number of days by p, and set the first quotient 
figure in thousandths' place, wlien the days are 6, or more titan 6 ',- 
but in ten thoumndths' place, when they are less than 6. 

Obs. For 60 days (2 mo.) the interest of $1 is 1 cent; (Art. 406;) when, 
therefore, the number of' days is GO or over, the first quotient figure muni 
occupy hundredihs' place. 

auEsT. — 108. How finil the interest of SI fw any nimibei of days, at per cent I 
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Ex. 1. What is the interest of $185. for 1 year^ 6 months and 
18 days, at 6 per cent. ? 

Analysis. — The interest of f 1 for 1 year is Operation. 

6 cents ; for 6 months it is 3 cents; and for $185 Prin. 

18 days it is 3 mills. (Arts. 406, 407.) Now .093 Int. $1. 

.06+.03+.003=$.093. Since therefore the 655 

interest of $1 for the given time is $.093, the 1665 

interest of $185 must be 185 times as much. $17,205 Ans. 

4-09. From these principles we may derive a 

SECOND RULE FOR COMPUTING INTEREST. 

1. To compute the interest on any sum, at 6 per cent. 
Multiply the principal by the interest of $1 for the given time, 

at 6 per cent., and point off the product as in multiplication of 
decimals. (Art. 324.) 

II. To compute int. at any rate, greater or less than 6 per cent. 

First find the interest on the given sum at 6 per cent. ; then 
add tojhis interest, or subtract from it, such a fractional part of 
itself, as the required rate exceeds or falls short of 6 per cent. 

The amount is found by -adding the principal and interest to-' 
gether as in the former method. (Art. 404.) 

Obs. 1. Theamownl may also be found by multiplying the given principal by 
the amount of one dollar for the time. 

2. The rcffiSOTiof the first part of this rule, is manifest from the principle that 
the.interest of 2 dollars for any given time and rate, must be twice as much as 
the interest of 1 dollar for the same time and rate ; the mterest of 50 dollars, 
50 times as much as that of 1 dollar, &c. 

3. When the required rate is 7 per cent., we first find the interest at 6 per cent,, 
then add ^ of it to itself; if 5 per cent., subtract + of it from itself, &c., for the 
obvious reason, that 7 per cent, is once and 1 sixt!i, or -f of 6 per cent. ; 5 
per cent, is only ^ of 6 per cent., &c. 

4. When the decimal denoting the int. of $1 for the days, is long, or is a repe- 
tend'it is more accurate to retain the common fraction. (Art. 387. Obs. 3.) 

2. What is the interest of $746 for 4 months and 18 days, at 
6 per ceiit. ? . Ans. $17,158. 

QUKST.— 409 What is the second metlind of computing interest, at G per cent t WkAB 
Jke tate perxent. lj greater or le^ than G p<.r cent., licrw' proceed ? 
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3. Wliat k the interest of |240 for 6 months and 12 days, a.\ 
1 per cent. ? 

Operation. 

$24C Prin. The interest of $1 for 6 mo. at 6 

.032 Int. of $1. per ct., is .03 ; for 12 d. it is .OQ? ; 

"480 and .03 +.002=1.032. 

720 - The required rate is 1 per cent. 

6)|7.680=Int. at 6 perct. more than 6 per cent. ; vre there- 

1.280=-J- of 6 perct. fore find the interest at 6 per cent., 

Ans. $8,960 Int. at 1 per ct. and add i of it to itself. 

4. What is the interest of $680 for 3 mo., at 5 per cent. ? 

5. What is the interest of $213.08 for 1 mo., at 6 per cent. ? 

6. What is the interest of 8859 for 1 yr. 2 mo., at 1 per cent.? 

7. What is the interest of $768 for 1 yr. 7 mO., at 8 per cent.? 

8. What is the interest of $684 for 9 mo., at 6 per cent. ? 

9. At 7 per cent., what is the amount of $387 for 5 mo. ? 

10. At 4 per cent., what is the amt. of $1125 for 1 yr. 2 mo.? 

11. At 6 per cent., what is the amt. of $1056 for 10 mo. 24 d.? 

12. At 6 per cent., what is the int. of S1340 for 1 mo. 15 d. ? 

13. At 6 per cent., what is the int. of $815 for 2 mo. 21 d. ? 

14. At 8 per cent., what is the amt. of $961 for 4 mo. 10 d. ? . 

15. What is the int. of $2345.10 for 6 mo., at 7 per cent. ? 

16. What is the int. of $1567.18 for 4 mo., at 7i per cent. ? 

17. What is the int. of S3500 for 11 mo., at 10 per cent. ? 

18. What is the int. of $39,375 for 2 yrs., at 12i per cent.? 

19. What is the int. of $113.61 for 5 yrs., at 15 per cent. ? 

20. What is the int. of 81000 for 2 yrs., at 20 per cent. ? 

21. What is the int. of $1200.34 for 10 yrs., at 13 per cent. ? 

22. At 16 per cent., what is the int. of $150 for 6 years.? 

23. At 30 per cent., what is the int. of $300 for 1 year. ? 

24. What is the amt. of $12645 for 10 d., at per cent. ? 

25. What is the amt. of $16285 for 24 d., at 7 per cent. ? 

26. At 4i per cent., what is the int. of $10255 for 8 months? 

27. At Siper cent., what is the int. of $17371 for 3 months? 

28. What is the amt. of $1 for 100 yrs., at 7 per cent. ? 

29. What is the amt. of 1 cent for 100 yrs., at 6 per cent,? 
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4] O. Since tlie interest of $1 at 6 per cent, for 12 mo. is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents ; for 3 mo., 1^- cents ; 
for 2 mo., 1 cent; for 1 mo. or 30 d. -J cent; for IS d., -J- cent; 
for 20 d. -J- cent, &c. That is, the interest of $1 at 6 per cent. 
is as many cents as are equal to half the given number of months. 

41 1. Hence, to compute interest at 6 per cent, by months. 

Multiply the principal by half the number of months, and point 
off two more figures for decimals in the product than there are deci- 
mal places- in tlie multiplicand. 

Obs. 1 . When there are years and days, reduce the years to months, and 
the days to a common fraction of a month. 

Or, divide the days by 3, and annex the quotient to the months considered 
as hundredths ; haJf of the number lAns produced wUl be Ike decimal multiplier. 

2. The latter method is the same as dividing the days by 6, and setting the 
first quotient figure in thousandth's place ; for, we divide the days by 3 and 2, 
tnd 3X2=6. (Arts. 407, 408.) 

30. What is the int. of $460,384 for 8 mos. and 15 d., at 6 per ct, ? 

Operation. 

$460,384 We multiply by 4-J-, for, 8 months+16 

4^ days=8-J^ months, and 8^4-2=4^. And 

1841536 since there are three decimals in the mul- 

115096 tiplicand, we point off 5 in the product. 



119.56632 Ans. 

31. What is the interest of $V80 for,4 months, at 6 per cent.? 
33. What is the interest of $1406 for 3 mo., at 6 per cent. ? 

33. What is the interest of $109 for 2 mo., at 7 per cent. ? 

34. What is the interest of 8119.45 for 8 mo., at 6 per cent. ? 

35. Wliat is the interest of §618 for 1 yr. 3 mo., at 6 per cent. ? 

36. What is the interest of $861 for 2 yrs. 6 mo., at 6 per cent. ? 

37. What is the interest of $936.40 for 3 yrs., at C per cent. ? 

38. What is the interest of 1i4526 for 6 mo. 2 d., at 6 per cent. ? 
S9. What is the interest of 88246 for 10 mo., at 7 per cent. ? 

40. What is the interest of $31285 for 3 mo., at 5 per cent. ? 

41. Wliatis the interest of $17500 for 1 yr. 3 mo., at 7 per ct. ? 

42. What is the amount of '$3286 for 8 mo. 15 d., at 6 per ct. ? 

43. What is the amount of $15876 for 5 mo. 18 d., at 6 per ct I 
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412. We have seen that the mteresfof $1 at 6 per cent, for 
any number of days is equal to as many mills, as 6 is contained 
times in the given days. (Art. 407.) Hence, 

413. To compute interest at 6 .per cent, by days. 
Multiply the principal hy one sixth of the given number of dayi, 

and point off three more figures for decimals in tlie product Jhan 
there are decimal places in the principal. (Art. 411. Obs. 2.) 

Or, multiply the principal by the given number of days, divide 
tlte product by 6, and point off the quotient as above. 

Obs. The product is in mills and parts of a mill. The object, therefore, of 
pointing off three more places for decimals in the product than there are ded" 
dais in the principal, is to reduce it to dollars. (Art. 372.) 

44. What is the interest of $9'76.22 for 33 days, at 6 per cent. ? 
Solution. — I- of 33 d.=5i; and $976.22 X5i=53ff9.21 mills." 

Pointing off 3 more decimals, we have $5.36921. Ans. 

45. What is the interest of $536.30 for 24 days, at 6 per cent. 1 

46. What is the interest of S708« for 63 d., at 6 per cent: ? 

47. What is the interest of 68126.21 for 8 d., at 6 per cent. ? 

48. What is the interest of 825681 for 93 d., at 6 per cent. ? 

49. "V^at is the interest of $764.85 for 114 d., at 6 per cent.? 

APPLICATIONS OJi" INTEREST. 

414. In the application of interest "to business transactions^ 
the following particulars deserve attention. 

1. A promissttnj note is a v/riting which contains a promise of the pajouent 
of money or other property to another, at or befo're a time specified, in consid- 
eration of value received by the promiser or maker of the note. 

Unless a note contains the words " value received," by some authorities it 
is deemed invalid ; consequently these words should always be inserted. 

3. The person who'signs a note is called the maker, drawer, or giver of the 
note. The person to whom a note is made payable, is called the payee; thfl 
person who has the legal possession of a note, is called the holder of it. 

3. A note which is made payable " to order," " or bearer," is said to be Tiego* 
tiailcJ'ihsLi is, the holder may sell or transfer it to whom he pleases, and it can 
be collected by any one who has lav/ful possession of it. Notes without theso 
words are not negotiable. (See Nos. 1, 3.) 

4. If the holder of a negotiable note which is made payable to order wishos 
to sell or transfer it, the law requires him to endorse it, or write his name on 
the back of it. The person to whom it is transferred, or the holder of it, is 
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then empowered to collect it of the drawer ; if the drawer is unaMe, or refiaet 
to pay it, then the endorser Is responsible for its payment. (See No. 1.) 

5. When a note is made payable to the bearer^ the holder can sell or trans- 
fer it without endorsing it, or incurring the hability for its payment. Bank 
notes or bills are of this description. (See No. 2.) 

6. When a note is made payable to any particular person without the words 
order or lieaijc^ it is iwt negotiable; for, it cannot be collected or sued except in 
the name of the person to whom it ia.made payable. (See No. 3.) 

7. A note should always specify the time at which it is to be paid ; but if no 
time IS mentioned, the presumption is that it is intended to be paid on demand, 
and the giver must pay it when demanded. 

8. According to custom and the statutes of most of the States, a note or 
draft is not presented for collection until three days after the time specified for 
its payment. These three days are called days of grace. Interest is therefore 
reckoned for three days more than the time specified in the note. When the" 
last day of grace comes on Sunday, or a national holiday, as the 1th of July, 
&c., it is customary to pay a note on the day previbus. 

9. If a note is not paid at malurUy or the time specified, it is necessary for 
the holder to notify the endorser of the fact in a legal manner, as soon as cir 
cumstances will admit; otherwise the responsibility of the endorser ceases. 

10. Notes do not draw interes»unless they contain the words " with inter- 
est." But if a note is not paid when it becomes due, it then draws legal in- 
terest till paid, though no mention is made of interest, (Art. 400. Obs.) 

11. Notes which contain the words " with interest," though the rate is not 
mentioned, are entitled to the legal rate established by the State in which the 
note is made. In waiting notes therefore it is unnecessary to specify the rate, . 
unless by agreement it is to be less than the legal rate. 

13. When a note is made payable on a given day, and in a specified article 
of merchandise, as grain, stock, &c., if the article specified is not tendered at 
the given time and place, the holder can demand payment in money. Such 
notes, are not negotiable ; nor is the drawer entitled to the days of grace. 

13. When two or more persons jointly and severally give their note, it may 
be collected of either of them. (See No. 4.) 

14. The sum- for which a note is given, is called the principal, or face of tine 
iiote; and should always be written out in words. 

4:1 5 > When it is required to compute the interest on a note, 
•we must first find the time for which the note has been on inter- 
est; \)j subtracting the earlier from the later date ; (Art. 303 ;) 
then cast .the interest on -the face of the note for the time, by 
either of the preceding methods. (Arts. 404, 409.) 

Obs. In determining- the time, the day on which a note is dated, and thai 
en which it becomes due should not both be jreckoned ; it is customaiy to ex • 
ilude the former. 
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Ex. 1. What is the interest due on a note of 8625 from Feb. 2d, 
3 846, to June 20th, 1847, at 6 per cent.? 

Operation. $625 Prin. 

Yrs. mo. ds. 083 in'- "^ S^- 

1847 " 6 "■ 20 ^ 

1846 " 2 " 2 5000 - 



I'ime 1 " 4 "-18 



$51,875 Ans. 

Compute the interest on the following notes : 
(No. 1.) 



£450. ^ New York, June 3d, 1847. 

2. Sixtj- days after date, I promise to pay George Baker, oi 
order, Four Hundred and Fifty Dollars, with interest, value re ■ 
ceived. Alexander Hamilton. 

(No. 2.^ 



1630. Boston, Aug, 5th, 1847. 

3. Thirty days after date, I promise to pay Messrs. Holmes St 
Homer, or bearer, Six Hundred and Thirty Dollars, with interest, 
value received. Jam]?s Undehwood 

(No. 3.) 



1850. Philadelphia, Sept. 16th, 1847. 

4. Four months after date, I promise to- pay Horace Williams, 
Eight Hundred and Fifty Dollars, with interest, value received. 

John C. Allen. 

(No. 4.) 



$1000. Cincinnati, Oct. 3d, 1847. 

6. For value received, we jointly and severally promise to pay 
to the order of Wm. D. Moore & Co., One Thousand Dollars, id 
one year from date, with interest. Joseph HExrjY, 

V, Sandford Atwater. 

6. What is the interest on a note of $634 from Jan. 1st, 1846 
to March 7th, 1847, af "^ per cent. ? 



AkT. 416,1 INTEHEST. 2QI 

I. WKat is tlie interest on a note of $820 from April 16th, 
1846, to Jan. 10th, 1847, at 6 per cent. ? 

8. 'What is the interest on a note of $615.44 from Oct. 1st, 
1836, to June 13th, 1840, at 4 per cent. ? 

9. What is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June f9th, 1842, at 1 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to March 14th, 1847, at 5 per cent.? 

II, What is the amount due on a note of $25000 from Aug. 
17th, 1845, to Jan. 17th, 1846, at 7 per cent. ? 

12. What is the amount due on a note of $6200 from Feb. 3d, 
1846, to Jan. 9th, 1847, at 6 per cent. ? 

PARTIAI? PAYMENTS. 

41 6. When partial payments are made and endorsed upon 
Notes and Bonds, the rule for computing the interest adopted by 
the Supreme Court of the United States, is the following. 

I. " The rule for casting interest, when partial payments have 
been made, is to apply the payment, in the, first place, to the dis- 
charge of the interest then due. 

11. " If the payment exceeds the interest, the surplus goes towards 
discharging the principal, and the subsequent interest is to he com- 
puted on the balance of principal remaining due. 

III. " If the payment be less than the interest, the surplus of 
interest must not be taken to augment the princijMl ; but interest 
continues on the former principal until the period when the pay- 
Merits, taken together, exceed the interest due, and then the surplus 
is to he applied towards discharging the principal ; and interest is 
to be computed on the balance as aforesaid." 

iVote.— The above rule is adopted by New York, Massachmeits, and most 
ef the other States of the Union. It is given in the language of the distin- 
^shed Chancellor Kent. — Johnson's OiMiicery R^jiorts, Vol. I. p. 17. 

■ '-'-tf 

QuisT. — 416. What is the general method of casting interest on Notes and Bondi, when 
lartial payment h9ve been made 1 
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$965. New York, Marcli 8tli, 1843. 

13. For value received, I promise to pay George B. Granniss, 
or order, Nine Hundred and Sixty-five Dollars, on demand, with 
interest at 1 per cent. , Henry Brown. 

- «• 
The following payments were endorsed on this note ; 

Sept. 8th, 1843, received $75.30. 
June 18th, 1844, received $20.38. 
March 24th, 1845, received $80. 
What was due on taking up the note, Feb. 9th, 1846 ? 

Operatidn. 

Principal, .... $965.00 

Interest to first payment, Sept. 8th. (6 months,) 33.778 . 

Amount due on note Sept. 8th, - - - - $998,775 

1st payment, (to be deducted from amount,) - 75.30 , 

Balance due after 1st pay't., Sept. 8th, 1843, $9231475 

Interest on Balance to 2d pay't., June ) &(.« ^Hf, 

18th, (9 mo. 10 d.,) ) 

2d pay't., (being less than int.^then due,) 20.38 
Surplus int. unpaid June 18th, 1844, 629.898 

Int. continued on Bai. from June 1 8th, > , 

to March 24th, 1845, (9 mo. 6 d.,) \ ^^'^^^ ^^"^^^ 

Amount due March 24th, 1845, $1002.932 

3d pay't., (being greater than the int. now due,) i 

is to be deducted from the amoimt, 5 



Balance due March 24th, 1846, - - $922,982 

Int. on Bal. to Feb. 9th, (10 mo. 15 d.,) - 56.529 

Bal. due on taking up the note, Feb. 9th,"1846, $979,461 



|650. Boston", Jan. 1st, 1842. 

14. For value received, I promise to pay John Liucobi, or 
order. Six Hundred and Fifty DoUars on demand, with interest 
at 6 per cent. , George Lewis. 

Endorsed, Aug. 13th, 1842, $!oO. 
Endorsed; April 13th, 1843, $120. 
What was due on the note, Jan. 20th, 1844 ? 
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82460. Philadelphia, April 10th, 1844. 

15. Four months after date, I promise to pay James Buchanan, 
or order, Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent., value received. 

Geohgb Williams. 

Ididorsed, Aug. 20th, 1845, $840. 
Dec. 26th, 1845, $400. ^ 
Ma-y 2d, 1846, §1000. 
How much was due Aug;. 20th, 1846 ? 



$5000. _ New Orleans, May 1st, 1845. 

16. Six months after date, I promise to pay John Fairfield, or 
order, Five Thousand Dollars, with interest at 5 per cent., value 
received. William Adams. 

Endorsed, Oct. 1st, 1845, $100. 
Feb. 7th, 1846, 845. 
Sept. 13th, 1846, $480. 
What was the balance due Jan. 1st, 1847 ? 

CONNECTICUT RULE. 

4^17. I. " Compute the interest on tha principal to the time of the first pay 
ment ; if that be one year or more from the time the interest commenced, add 
It to the principal, and deduct the payment from the sum total. If there be 
after payments made, compute the interest on the balance due to the next pay- 
ment, and then deduct the payment as above ; and in like manner, from one" 
payment to another, till aU the payi^ents are absorbed ; provided the time be- 
tween one payment and another be one year or more." 

II. " If any payments be made before one year's interest has accriied, then 
compute the interest on the principal sum due on the obligation, for one year, 
add It to the principal, and compute the interest on the sum paid, fi'om the 
time ititpas paid up to the end of the year; add it to the sum paid, and deduct 
that sum from the principal and interest added as above." 

III. " If a year extends beyond the time of payment, then find the amount 
_^of the principal remaining unpaid up to the time of settlement, hkewise the 

amount of the endorsements from the time tfiey were paid to the time of settle- 
ment, and deduct the sum of these several amounts from the amount of the 
principal." 

"If any payments be made of a less sum than the interest arisen at the time 
a{ such payment, no interest is to be completed, but only on the principal sam 
for any period." — Kirby's Reports. 
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THIRD RULE. 

4 1 g. First find the amount of the given principal for the wlioJ^ time; then 
find, llui amount of each payment from the linu: it teas endorsed to the time oj 
iiUkment. PinaUy, subtract the amount of tlic several payments from t/u 
aynouiit of ike principal, and the remainder will be the suTrntlne. 

Note.— It wUl be an excellent exercise for the pupil to cast the interest on 
the preceding notes by each of the above rules. 

419. To compute Interest on -Sterling Money. 
11. What is the interest of £241, 10s. Cd. for 1 year, at 6 per 
cent. ? 

Operation. 

£241.525 Prin. We first reduce the 10s. 6d. to the 

.06 Bate. decimal of a pound, (Art. 346,) then 

£14.49150 Int. 1 yr.. multiply the principal by the rate, 

26s. =£1. and point off the product as in Art.- 

s. 9.83000 404. The 14 on the left of the deci- 

12d.=ls. mal point, denotes pounds; the %•> 

d. 9.96000 ures on the right are decimals of a 

4f.=ld. pound, and must be reduced to shil- 

far. 3.84000 lings, pence, and farthings. (Art. 348.) 

Ans. £14, 9s. 9fd. . Hence, 

419. a. To compute the interest on pounds, sliiUings, pence, 
and farthings. 

Reduce the given shillings, pence, and farthings to the decimal 
of a pound ; (Art. 346 r) tlun find the interest as on dollars and 
cents ; finally, reduce the decimal figures in the answer to shillings, 
]pence, and farthings. (Art. 348.) , , ^ 

18. What is the amount of £156, 15s. for 1 year and 4 months, 
St 5 per cent. ? - Ans. £16'7, 4s. 

19. What is the int. of £275, 12s. 6d. for 1 yr., at 7 per cent. ? 

20. What is the int. of £89, Is. <5id. for 2 yrs., at 5 per cent. ? 

21. What is the int. of £500 for 6 mo., at 5 per <;ent. ? 

22. What is the amt. of £1825, 10s. for 8 me , at 6 per cent. ! 

23. What is the amt. of £2000 for 10 yrs., at "l-}- psr cent. ? 

QrEsT.— -IIP. a. How is Interest computed on pounds, shillings, and penM t 
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PROBLEMS IN INTEREST. 

420. It will lie' observed that there are four parts or tertm 
Bonnected with each of the preceding operations, viz : (lie princi- 
pal, the rate per cent., the time, and the interest, or the amount. 
These parts or terms' have such a relation to each other, that if 
any three of them are given, the otiier may be 'found. The ques- 
tions, therefore, which may arise in interest, are numerous ; but 
they may be reduced to a few generoJ, principles, or Problems. 

Obs. a number or quantity is said to be given, when its value is stated, or 
maybe easily inferreJ from the corditions of the (juestion under consideration. 
Thus, when the principal and interest are known, the amount may be said to 
be given, because it is merely the siim of the principal and interest. So, if the 
principal and the amount are known, the interest may be said to be given, be- 
cause it is the differeiwe between the amount and the principal. 

\ P R O B L E M I . 

42 1 . To find the interest, the principal, rate per cent., and 
the time hemg given. 

This problem embraces all the preceding examples pertaining 
to Interest, and has already been illustrated. 

PROBLEM II. 

To find the rate per cent., the principal, the interest, and the 
time being given. 

Ex. 1. A man borrowed $80 for 5 years, and paid ^36 for the 
use of it : what was the rate per cent. ? 

Analysis. — The interest of $80 at 1 per cent, for 1 year is 80 
cents ; (Art. 404 ;) consequently for 5 years it is 5 tirfles as much, 
and $.80 X 5=$4. Now since $4 is 1 per cent, on the principal for 
the given time, $36 must be -^ of 1 per cent., which is equal to 
9 per cent. (Art. 196.) 

Or, we may reason thus : Since $4 is 1 per cent, on the princi- 
pal for the given time, $36 must be as many per cent, as $4 i» 
contained times in $36 ; and $36-^$4=9. Ans. 9 per cent. 

QuKST — 420. How many teriQS are connected with eai h of :he preceding eizamples 
What arc they ? V^hen three are given, can the fourth be found ? Oht. When li a nam 
KT or quantity said tu bo given ? 
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Peoof.— |'80X-Cr9=S'7.20, the interest of $80 for 1 year at 
9 per cent., and 87.20X5 =$36.00, the interest for 6 years, which 
is equal to the sum paid. Hence, 

422. To find the raU per cent, when the principal, interest, 
and, time are given. 

Divide the given, interest by the interest of the principal at 1 
jjer cent, for the given time, and the quotient will be the required 
per cent. 

Or, find the interest of the principal at 1 per cent, for tlit 
given time ; then make the interest thus found the denominator and 
the given interest the numerator of a common fractioii ; reduce this 
fraction to a- whole or mixed number, and the result will be the per 
cent, required. (Art. 196.) 

2. If I loan $500 for 2 years, and receive $50 interest, what is 
the rate per cent. ? Ans. 5 per cent. 

3. A man borrowed $620 for 8 months, and paid $24.80 for' 
the use of it : what per cent, interest did he pay ? , 

4. At what per cent, interest must $2350 be loaned,. to gain 
S47 in 4 months ? 

5. At what per cent, interest must $1925 be loaned, to gain 
$154 in 1 year? 

6. A man has $12000 from which he receives $900 interest 
annually : what per cent, is that ? 

I. A man deposited $2600 in a savings bank, and received $143 
interest annually : what per cent, was that ? 

8. A man invested $4600 in the Bank of New York, and re- 
ceived a semi-annual dividend of $157.50 : what per cent, was the 
dividend ? * 

9. A man paid $16250 for a house, and rented it for $976 a _ 
year : what per cent, did it pay ? 

10. A hotel which cost $250000, was rented for $12500 a year : 
what per cent, did it pay on the cost ? 

II. A capitalist invested $500000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 : what per cent, was Yat 
dividend ? 



<in*n. ma . Wbsn the ptliuipal, Interest and time are (iTen, bow la tb« taw per et flwaJI 
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PROBLEM III. 

To find the princieal, the interest, the rate per cent., and tht 
time being given. 

12. What sum must be put at interest, at 6 per cent., to gain 
$75 in 2 years ? 

Analysis. — The interest of $1 for 2 years at 6 per cent., (the 
given time and rate,) is 12 cents. Now 12 cents interest is -f^ 
of its principal $1 ; consequently, '$75, the given interest, jnustbe 
T^ of the principal required. The question therefore resolves 
itself into this : ^15 is i^ of what number of dollars ? If $75 is 
tW. -tJt is tV of $75, which is. |6i; and ilf =$eiX100, which 
is $625, the principal required. 

Or, we may reason thus : Since 12 cents is the interest of 1 
iloUar for the given time and rate, 75 dollars must be the interest 
of as many dollars for the same time and -ite, as 12 cents is con- 
tained times in 75 dollars. And $75-t-.12=625. Ans. $625. 

PROor.-!-$625X.06=$37.50, the interest for 1 yeir at the 
given per cent., and $37.50 X2=$75, the given interest. Hence, 

42 3. To find the principal, when the interest, rate per cent., 
and time are given. 

Divide the given interest hy the interest of $1 for the given 
time and rate, expressed in, decimals ; and the quotient will he the 
principal required. 

Or, make the interest of $1 for the given time and rate, the numer- 
ator, and 100 the denominator of a common fraction ; then divide 
the given interest hy this fraction, and the quotient will he the prin- 
cipal required. (Ait. 234.) 

13. What sum must be put at 7 per cent, interest, to gain $63 
in 6 months ? 

14. What sum must be put at 5 per cent, interest, to gain $90 
in 4 months ? 

15. What sum jnust be invested in 6 per cent, stock, to gain 
$300 in 6 months ? 

aviiT. — 133. When the Interest, rate per cent., and time are glTen, bow la the ptlaol' 
oalftund? 

12 
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16. What sum must be invested in n per cent, stock, to gaia 
|560 in one year 1 

17. A man founded a professorship with a salary of llOOO a 
year: what sum must be invested at 1 jer cent, to produce it ? 

18. What sum must be put at 6 per cent, interest to pay a 
salary of $1200 a year ? 

19. What sum must be invested in 5 per cent, stock to make a 
semi-annual dividend of 1750 ? 

20. A man bequeathed his wife $1250 a jjear : what sum must 
lie invested at 6 per cent, interest to pay it ? 

PROBLEM IV. 

To find the time, the principal, the interest, and the rate per 
tent, being given. 

21. A man loaned $200 at 6 per cent., and received $42 inter- 
est : bow long was it loaned ? 

Analysis. — The interest of $200 at 6 per cent, for 1 -year is $12, 
(Art. 404.) Now, since $12 interest requires the principal 1 year 
at the given per cent., §42 interest will require the same princi- 
pal -VJ of 1 year, which is equal to ^ years. (Art. 196.) 

Or, we may reason thus : If $12 interest requires the use of the 
given principal 1 year, $42 interest will require the same prin- 
cipal as many years as $12 is contained times in $42. And 
$42-r$12=3.5. Ans. 3.5 years. Hence, 

424. To find the time, when the principal, interest, and rate 
per cent, are given. 

Divide tj^ given interest by the interest of the principal at the 
given rate for 1 year, and the quotient will be the time required. 

Or, make the given interest the numerator, and the interest of tht 
vrincipal for 1 year at the given rate tlie denominator of a eomrmm 
fraction ; reduce this fraction to a whole or mixed number, and it 
viill be the time required. 

Obs. If the quotient contains a decimal of a year, it should be reduced to 
months and days. (Art. 348.) 

Quest. — 424. When the prtneipal, Interest, and rate per cent are given, how is the tliM 
Anna ? Oii. When the quotient eontains a decimal of a year, what slioald l» done with It t 
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22. A man loaned $^65.50, at 6 per cent., and received $183.73 
interest : how long was it loaned ? 

23. In what time will |850 gain $29.75, at 1 per cent, pel 
lonum? 

24. A man received $136.75 for the use of $1820, which 
was 6 per cent, interest for the time : what was the time ? 

25. In what time will $6280 gain $471, at 5 per cent, interest ? 

26. How long will it take $100, at 5 per cent, to gain $100 
interest ; that is, to double itself ? 

Operation. The interest of $100 for 1 year, at 6 per cent., 

$d)$100 is $5. (Art. 404.) 

20 Ans. 20 years. 

Proof. — $100 X .05 X 20=$100, the given principal. (Art. 404.) 



TABLE, 

Showing in what time any given principal will dmible itself at any rate, 
from 1 io 20 per cent. Simple Interest. 



Per cent 


Years. 


Per cent. 


Years. 


Per cent. 


Years. 


Per cent 


Yeats. 


1 


100 


G 


16f 


11 


St^t 


16 


H 


2 


50 


7 


14f 


12 


ai 


17 


5if 


3 


33i 


8 


12i 


13 


7A 


18 


5f 


4 


- 25 


9 


Hi 


14 


7i 


19 


^ 


5 


20 


10 


10 


15 


61 


20 


5 



27. How long will it take $365 to double itself, at 6 per cent. ? 

28. How long will it take $1181 to double itself, at 7 per cent. ? 

29. In what time will $23,65.24 double itseK at 7 per cent.? 

30. In what time will $5640 double itself, at 10 per cent. ? 

31. How long will it take $10000 to gaitt $5000, at 6 per cent, 
interest ? 

32. A man hired $15000, at 7 per cent., and retained it tUl the 
principal and interest amounted to $25000 : how long did he 
have it ? 

33. A man loaned his clerk $25000 to go into business, and 
agreed to let him have it, at 5 per ct., till it amounted to $60000 : 
kow long did he have it ? 
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COMPOUND INTEREST. 

425. Compound Interest is the interest arising not only from 
the principal, but also from the interest itself, after it becomes 

due. 

Obs. Compound Interest is often called interest upon interest. When inter 
est is paid on the principal only, it is called Simple Interest. 

Ex. 1. What is the compound interest of $842 for 4 years, at 
6 per cent. ? 

Operation. 
$842.00 Principal. 
$842 X. 06= 60.52 Int. for 1st year. 
892.52 Amt. for 1 year. 
$892.52 X. 06= _53.55 Int. for>2d year. 

946.07 Amt. for 2 years. 

$946.0'7X.06= 56.'76 Int. for 3d year. 

1002.83 Amt. for 3 years. 

$1002.83 X. 06= 60.1'7 Int. for 4th year. 

1063.00 Amt. for 4 years. 

842.00 Prin.' deducted. 



Ans. $221.00 Compound int. for 4 years. 

426« Hence, to calculate compound interest. 

Oast the interest on the given principal for 1 year, or the specified 
time, and add it to the principal ; then cast tlie interest on this 
amount for the next year, or specified time, and add it to the pririr 
cipal as befofe. Proceed in this manner with each successive year 
of the proposed time. Finally, subtract the given principal from 
the last amount, and the remainder will be the compound interest. 

2. What is the compound interest of $600 for 5 years, at 7 pei 
cent. ? Ans. $241.53. 

3. What is the compound int. of $1260 for 5 yrs., at 7per cent. ? 

4. What is the amount of $1535 for 6 yrs., at 6 per cent, com- 
pound interest ? 

6. What is the amount of $4000 for 2. yrs., at 7 per cent., payiK 
ble semi-annually ? 

■ — — ~ — ■ — ~ — . I t 

aouT — tS!& How ii tanpound interest calculatod 7 
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TABLE, 

iA« amount of $1, or £,1, at 3, 4, 5, 6, and 7 per cent. 

interest] for amj iminber of years, from 1 to 40. 



Vrs. 
1. 


3 per cent. . 


4 per cent. 


5 per cent. 


6 per cent. 


7 per ceaii 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


'2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


3. 


1.099,727 


1.124,864 


1.157,625 


1.191,016 


1.22,504 


4. 


1.126,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


5. 


1.159,274 


1.216,653 


1.976,282 


1.338,226 


1.40,255 


6. 


1.194,052 


1.265,319 


1.340,096 


1.418,519 


1.50^073 


7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,578 


8 


1.266,770 


1.368,569 


1.477,455 


1.593,848 


1.71,818 


9. 


1.304,773 


1.493,312 


1.551,328 


1.689,479 


1.83,845 


10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,715 


]]. 


1.384,234 


1.539,451 


1.710,339 


1.898,299 


2.10,485 


12. 


1,425,761 


1.601,032 


1.795,856 


2.012,196 


2.25,219 


13. 


1.468,534 


1.665,074 


i.885,649 


2.132,928 


2.40,984 


14. 


1.512,590 


ir731,676 


1.979,932 


2.260,904 


2.57,853 


15. 


1.557,967 


1.800,944 


2.078,928 


2.396,558 


2.75,903 


16. 


1.604,706 


1.872,981 


2.182,875 


2.540,352 


2.95,216 


17. 


1.652,848 


1.947,900 


9.292,018 


2.699,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,293 


19. 


1.753,506 


2.106,849 


2.596,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278_,768 


2.785,963 


3.399,564 


4.14,056. 


22. 


1.91-6,103 


2.369,919 


2.925,261 


3.603,537 


4.43,040 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


2.032,794 


2.563,304 


3.225,100 


4.048,935 


5.07,236 


25. 


2.093,778 


2.665,836 


3.386,355 


4.29L871 


5.42,743 


36.- 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


5.80,735 


27. 


2.221,269 


2.883,369 


3.733,456 


4.822,346 


6.21,386 


28. ■ 


2.287,928 


2.998,703 


3.920,199 


5.111,687 


6.64,883 


29. 


2.356,566 


3.118,651 


4.111136 


5.418,388 


7.11,425 


30. 


2.427,202 


3.243,398 


4.321,942 


5.743,491 


7.61,225 


31. 


2.500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,571 


32. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,597 


33. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32.533 


34. 


2.731,905 


"3.794,316 


5.253,348 


7.251,025 


9.97,811 


35. 


2.813,862 


3.946,089 


5.516,015 


7.686,087 


ia.6;765 


36. 


2.898,278 


4.103,933 


5.791,816 


8.147,259 


Jl.4,239 


37. 


2.985,227 


4.268,090 


6.081,407 


8.636,087 


12.2,236 


38. 


3.074,783 


4^438,813 


6.385,477 


9.154,252 


13.0,792 


39. 


3.167,027 


4.616,366 


6.704,751 


9.703t607 


13.9,948 


40. 


3.262,038 


4.801,021 7.039,989 | 


10.285,72 


14.9,744 
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427. To calculate compound interest by tlie preceding table. 
' Find tlie ammmt of $1 or £T for the give^number ff years bp 
the table, mul'.iphj it by the given princi2Ml, aM the product wili 
he the amount regy.ired. Subtract the principal from tlie amount 
thus found, and the remmnder will be the compound interest. ' 

6. What is the compound bterest of $500 for 15 years, at 6 
per cent. ? What is the amount ? 

Operation. 
S2.396558 Amt. of $1 for 15 yrs. by Table. 
500 The given principal. 



11198.279000 Amt. required. 
$500 Principal to be subtracted. 

$698,279 Interest required. 

7. What is the amount of $960 for 10 yi-s., at 7 per ct.? 

8. What is the amount of llOOO for 9 yrs., at 5 per ct. ? 

9. What is the opmpoimd int. of $1460 for 1 2 yrs., at 4 per ct. ? 

10. What is the compound int. of $2500 for 15 yrs.j at 6 per ct, ? 

11. What is the amount of $5000 for 20 yrs., at 6 per ct. ? 

12. What is the amount of $10000 for 40 yrs., at 7 per ct. ? 

DISCOUNT. 

428.( Discount is the abatement or deduction made for thia 
payment of money -before it is du^ For example, if I owe a man 
$100, payable in one year withovtt interest, the present worth of 
the note is less than $100 ; for, if $100 were put at interest for 
1 year, at 6 per cent., it would amount to $106 ; at 7 per cent., 
to $107, &c. In consideration, therefore, of ^e present paym,ent 
of- the note, justice requires that he should make some abatement 
from it. This abatement is called Discount. 

429< The present worth of a debt payable at some future tim« 
without interestfis that sum which, being put at legal interest* 
will amount to the debt, at the time it becomes dnS. 



Q.UIST.— 438. Wliat is discount 1 429. What ia the present woRa of a debt, payable a 
lome fuiuie time, without interest 1 
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Ex. 1. What is the^fresent worth of $'7SG, payable in 1 year 
and 4 raontfis, without interest, when money is worth 6 per cenL 
per annum ? ^■^ ^ 

Analysis. — The o^jioMreij^we have seen, is tlie sum of the prin- 
cipal and intei^st.-^rt. 3 SO.) Now the amount of $1 for 1 year 
and 4 mon&s, at 6^er cent., is $1.08; (Art. 404;) that is, the 
amount Js-'t^- of tlfe priitfipal $1. The question then resolves 
itself mio this : $75* is i#of what principal ? If $756 is -hJ-J 
of a certainmifcii^is -ri^f $756 j now $756-r-108=:$7, and 

Or, v/e.jnay reason thus: Since $1.08 (amount) requires $1 
principal for tJie'giveh time, $756 (amount) will reqiure as many 
dollars as Sl.OCTs contained times in $756; and $756-r$1.08=' 
$700, the same ^s before. / ' jU-.tjI i\i 

PROoi|g-^70'0X.O8==$56, interest for 1 year and 4 montlte ; and 
$700-i-5G=aT5G,_the sum whose present worth is required. Hence, 

430. To find»the,^pmc»< worth of any sum, payable at a future 
time' without intiiest. 

Fipst find the 'amount of $1 for the time, at the given rate, at 
in simple interest ; then'^ivide the given sum by this amount, and 
the quotient willoe'tthe preseitt worth. (Art. 404.) 

The present worth subtracted from the debt, will give the true 

discount. 

Obs. Tlais process is often cTass^ ISSm^ the Problems of Interest, in whicls 
the amount, (which answers to the gi^&i sum or debt,) the rate per cent., and 
the time are given, to find the principai.^hich. answers to the Weseai worth. 

2. Wliat is the jn-esen?wort^^424.83, payable in 4 months, 



when money is worth 6 per cem^^^hat is the discount ? 
5'oZm«*.-^S424.«3-=-^.P2=|416'.50, Present worth. 



And $424.83 — $416.50^i«^.33. Discount. 

3. What is the presen^ worth jf $1000, payable in 1 year, 
when the rate of inftrest ii 7 per cant. ? 

4. What is the pfesent^orth of^l645, payable in 1 year and 
months, wh^ the jate j^mteres^s 7 per cent. ? 

auuT.— (30. How do you find the present wdrtflKif a debt ? How find the dlicoaoCl 
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5. What is tte discount on a note for S2300, payable in fl 
months, when the rate of interest is 8 per cent. ? 

6. What is the discount, at 6 per cent., on .$4260, payable m 

4 months? i ^.„^n j •_ o 

I. What is the present wrth of Jf note for 84800, due m 3 
months, when the rate of mterest is 6 per cent. ? _ 

8. What is the present worth of |draft^for S6240, payable m 
1 month, when the rate of interest is,0 percent. ? 

9. A man sold his farm for $391*i paya^ble ijji||p^ears : what 
is the present worth of the debt, at 6 per cent, discount ? 

10. What is the present worth of a draft of $10000, payable at 
30 days sight, when interest is 6 per cent, per annum ? 

II. What is the difference between the discount of $8000 for 
1 year, and the interest of $8000 for 1 yearj_at 1 per cent. ? 

BANE DISCOUNT. 

431. A Banl-, in commerce, is an institution established for 
the safe keeping and issue of money, for discouliting»notes, deal- 
ing in exchange, &c. 

Obs. 1. There are three kinds of banlts, viz: banks of deposit, ducnunl, and 
circulation. 

A bank of deposit receives- money to keep, subject to the order of the de- 
positor. This was the primary objedt^^hese institutio^B. 

A bank of discount is one which fflnsnnoncy, or discounts notes, drafts, 
and bills of exchange. * 

A bank of circulation issues biil^mt notes of its own, which are redeem- 
able in specie, at its place of busineSB^ and thiwbecome a cuxulating medium 
of exchange. Banks of this country gSlirally peribrni the three-fold office of 
deposit, discount, and circulation. ^^ * . 

3. The affairs of a bank are managed by a mar d of directors, chosen annu- 
ally by the stockholders. (Art. 393. (Jljg.) The directors appoint a ^resi&ni and 
sashwr, who sign the bills, and tranfSel tkc ordinary business of the bank. 

A teller is a clerk in a bank, whoj^eceives aryl pays the money on checks. 

A clieck is an order for money, diawn on a banker, or the casliier, by a de 
positor, payable to the bearer. * 

3. Banks origmated in Italy, 'file first oif was established in Venice, i> 
) 171, called the Bank of Venice. 

QvesT. — 431. What is a banf 1 Obs. Of how many kinds are banks 1 
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432. It is customary for Banks, in discounting a note or 
draft, to dedust in, advance the legal interest on the given sum 
from the time it is discounted to the time it becomes due. Hence, 

Bank discount is the same as simple interest paid, in advance, 
Thuj, the hank discount on a note of $106, payable in 1 year, at 6 
per cent., is 4i6.36, while the true discount is but $6. (Art. 430.) 

Obs, 1. The difference between bank discmmt and tnie discount, is the inter- 
EBt of the true discount for the given time. On small sums for a short period 
this difference ts trifling, but when the sum is large, and the time for wliich it 
is discounted isjpng, the difference is worthy of notice. 

S2, Taking legal interest in advance, according to the general rule of law, is 
usuiij. An exception is generally allowed, however, in favor of notes, drafts, 
&c., which are payable in less than a year. 

The Safety Fund Banks of the State of New York, though the legal rate 
of interest is 7 per cent., are not allowed by their charters to take over 6 per 
cent, discount in advance on notes and drafts which mature within 63 days 
from the time they are discounted.* 

Banks charge interest for the three days grace. 

CASE I. 

12. What is the bank discount on a note for $850.20 for 6 
months, at 6 per cent. ? What is the present worth of the note ? 

Operation. 
$850.20 Principal. 

.03 05 Int. $1 for 6 mo. 3 ds. grace. 
4251 00 
25 6060 : 



$25.9311 00 Bank discount. 
And $850.20— -$25.93=1824.27, Present worth. Hence, 

433. To find the bank discount on a note or draft. 

Cast the interest on thejhce of the note or draft for three days 
more than the specified time, and the result will he the discount. 

The discoui/lt suhtracted from, the face of the note, will give the 
present vmrth or proceeds of a note discounted at a hank. 

Quest.— 4.'J3. How do banks usually reckon discount? What then is bank discount 1 
Obs. What is the difference between bank discount and true discount? Is this difference 
nrorth noticing ? How is taking interest in advance generally regarded in law 1 WhRt 
»u3eption to this rule is allowed 1 

• Revised Statutes of New York, (3d edition,) Vol.1. p.Ttt. 
12* 
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A'ofe.— Interest should be computed for the thr^ days grace in each of th« 
following examples. 

14. What is the bank discount on a note for $465, payable in 
6 months, at 6 per cent. ? 

15. What is_ the bank discount on a note for $972, payable in 
4 montlis, at 5 per cent. "? 

16. What is the bank discount on a note for S1492, payable m. 
3 months, at 7 per cent. ? 

17. Wliat is the bank discount on a draft of $628, payable al 
60 days sight, at 5 per cent. ? 

18. What is the present worth of 82135, payable in 8 months, 
at 7 per cent. ? 

19. Wlitit is the present worth of a note for 62790, payable in 
1 month, discounted at 6 per cent, at a bank ? 

20. What is the bank discount, at 5^ per cent., on a draft of 
61747, p;iyable at 90 da3'S sight? 

21. What is the bank discount, at 4^ per cent., on a draft of 
$3143, payable in 4 months? 

22-. What is tlie bank discount on $6126.63, payable in 30 days, 
at 8 per cent. ? 

23. Wliat is the bank discount on $3841.27, payable in 60 days, 
at 6^ per cent. ? 

24. What is the present worth of a note for ICV21, payable in 
10 months, discounted at 6 per cent, at a bank? 

25. What is the present worth of a note for $1500, payable ic 
12 days, at 7 per cent, discount? 

26. What is the bank discount on $10000, payable in 45 days, 
at 6 per cent. ? 

27. What is the bank discount on $25260, payable in OOdays, 
at 7 per cent. ? 

28. What is the difference between the -true discount and bank 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II. 

29. A man wishes to make a note payable in 1 year, at 6 
per cent., the present worth of which, if discounted at a bank^ 
shall be jiist $200 : for what sum must the note be made ? 



Art. 434.] bank discount. 27T 

Analysis'^-Thf, pi;eserit worth of ^1, payable in 1 year, at 6 
percent, discount, is 100 cts. — 6 cts.=94 cts. ; that is, the present 
worth is -[^ifir of tlie principal or sum discounted. The question 
then resolves , itself into this : $200 (present worth) is -^ of. 
what sum ? Now, if $200 is -j^jl. of a certain sum, tJtt is -^ 
of 8200; and $200-^94=$2.,12766, and •fM==|2.12766X100, 
which is 8212.'(66. Ans. 

Ot, we may reason thus : Since 94 cents present worth requires 
Si, (100 cents) principal, or sum to be .discounted for the given 
time, $200 present worth will require as many dollars, as 94 cents 
is contained times in $200; and 8200-=-$.94=$212.V66. 

Proof. — S212.766X.06=$12.Y659, the bank discount for 1 
year; and $21-2.'766 — $12.7659=$200, the given sum. Hence, 

434. To find what sum, payable in a specified time, will 
produce a given amount, when discounted at a bank, at a given 
per cent. 

Divide the given amount to he raised hy the present , worth of %\, 
for the time, at the given rate of hank discount, and the quotient 
will be tlie sum required to be discounted. 

30. How large must I make a note payable in 6 months, to raise 
$400, when discounted at 7 per cent, bank diseoimt ? 

31. What sum payable in 4 months must be disc^funted at a 
lank, at 5 per cent., to produce $950 ? 

.32. What sum payable in 60 daj's, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For wliat sum must a note be drawn, payable in 34 days, 
the avails of which, at 6 per cent., bank discount, will be $2500 ? 

34. P'or what sum must a note be drawn, payable in 90 days, 
go that the avails, at 7 per cent, bank discount, shall be '$3755 ? 

35. A iran bought a farm for $4268 cash: how large a note, 
payable in 4 months, must he take to a bank to raise the money at 
ti per cent, discount ? 

QnEiT. — 434. How $nd what sum, payable In a given time, will produce a given i nio ii nt 
at a ^iven per cent., bank discount t 
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36. A man wishes to obtain $63240 from a bank at 6 per cent 
discount : how large must he make his note, payable in 1 month 
and 15 days? 

31. What sum payable in 8 months, if discounted ata bank, at 
6 per cent., will produce $10000 ? 

38. What sum payable in 4 months, will produce $50000, if 
discounted at T per cent, at a bank ? 

39. A man received $46250 as the avails of a note, payable in 
60 days, discounted at a bank at 5 per cent. : what was the face 
of the note ? 

40. A merchant wished to pay a debt of $8246 at a bank, by 
getting a note payable in 30 days discounted, at 8 per cent. : how 
large must he make the note ? 

INSURANCE. 

43 5 • Insurance is security against loss or damage of prop- 
erty by fire, storms at sea, and other casualties. This security 
is usually efifected by contract with Insurance Companies, who, 
for a stipulated sum, agree to restore to the owners the amoimt 
insured on their houses, ships, and other property, if destroyed 
or injvired during the specified time of insurance. 

. Obs. 1. Insurance on ships and other property at sea is sometiinea effected 
by contract with inJividuals. It is then called mU^doar insurmice. 

2. The insurers, whether an incorporated company or individuals, are oftea 
termed Underwriters. 

4:36« The written instrument or contract is called the Policy, 

The sum, paid for insurance is called the Premium. 

The premium paid is a certain per cent, on the amount, of prop- 
erty insured for 1 year, or during a voyage at sea, or other spe 
cified time of risk. 

Obs. 1. Rates of insurance on dwelling-houses and furniture, stores and 
goJg, shops, manufactories, &c., vary from ^ to 2 per cent, per annum on 
the sum insured, according to the exposure of the property and the difficulty 
of iiio\iog the goods in case of casualty. It is a rule with most Insurancj 

QiTKST. — 435. What is Insurance 1 - Obs. When ifisurance is effected with individnalB. 
what la it called ? What are the insurers sometimes called ? 436. What is meant by tbt 
•ollcyl The premium? 
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Companies not to insure more than two thirds of the value of a building, or 
goods on land. 

2. Coasting vessels are commonly insured by the season or year. In time 
of peace, the rate varies from 4 to 7i per cent, per annum ; in time of war it is 
much higher. Whale ships are generally insured for the voyage, at a rata 
varying from 5 to 8 per cent, on the sum insured. 

3. When the general average of loss is less than 5 per cent., the underwriters 
are not liable for its payment. * 

CASE I. 
437. To compute Insurance for 1 year, or a specified time. 
Multiply the sum insured hy tKe given rate per cent., as in inter- 
est. (Art. 4D4.) 

Ex. 1. A man effected an insurance on his house for $500, at 
1-J- pel: cent, per annum : how much premium did he pay ? 

Solution,. — $1500 X. 0125 (the rate)=$18.'75. Ans. 

2. What is the premium for insuring a store to the amount of 
$2760, at f per cent. ? 

3. What premium must I pay for insming a quantity of goods, 
■worth $6280, from New York to Liverpool, at 1^^ per cent. ? 

4. What is the annual premium for insuring a stock of goods, 
worth $10200, at f per cent. ? 

5. What is the annual premium for insuring a coasting vessel, 
worth $1600, at 6i per cent.'? 

6. A bookseller shipped a quantity of books, valued at $4700, 
from Boston to New Orleans, at 1^ per cent, insurance : what 
amoimt of premiuni did he pay ? 

1. A merchant shipped a cargo of ilour, worth $45000, from 
New York to Liverpool, at 2 per cent. : how much premium did 
he pay ? 

8. What is the insurance on a cargo of teas, worth $75000, 
from Canton to Philadelphia, at 2^ per cent, ? • 

9. What is the annual insurance on a factory, worth $65000, 
at f per cent. ? 

10. A powder mill was insured for $1945, at 12^^ per cent. : 
what was the annual. premium? 



ao»«x.— 437. How is Insuraoee computed for 1 year or a apatUM ttimt 
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11. A ship embarking on an exploring expedition, was insured 
for $45360, at 8i per cent, per annum : what did the insurance 
junount to in 6 years ? 

12. A pohcy of insurance for $45000 was obtained on a whale 
ship, at l\ per cent, for the voyage : what was the amount paid 
for insurance ? 

CASE II. 

13. If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay ? 

Analysis. — If $800, the amount insured, costs $16 premium, 
$1 will cost -rinr of $16 ; and $16h-800=.02 ; which is 2 per cent. 
Proof.— $800X.02:=$16, the premium paid. Hence, 

438. To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the given premium hy t/ie sum insured, and the quotient 
will be the rate per cent, required. 

Note. — This case is similar in principle to Problem II. in Interest. 

14. If a man pays $60 annually for insuring $2400 on his 
house, what per cent, does it cost him ? 

15. A merchant pays $200 per annum for insuring $8000 on his 
goods : what per cent, does he pay ? 

16. A grocer paid $122.50 premium on a cargo of flour, 
worth $12250, from Charleston to Portland: what per cent, did 
he pay ? 

17. An importer paid $350 insurance on a quantity of cloths, 
worth $28000, from Havre to New York : wliat per cent, did he 
pay? 

CASE III. 

18. A man pays $45 annually for insuring his library, which i* 
3 per cent, on the amount of his policy : what is the sum insured ? 

Analysis. — Since 3 cents will insure $1 at the given rate, for a 
year, $45 will insure as many dollars as 3 cents are contained 
times in $45 ; and $45-;-.Q3=$1500. Ans. 

Proof. — $1600X.03s=$45, the given premium. Hence, 
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439*. To finil the sura insured when the premium and the 
rate per cent, are given. 

Diwle the given premium hy the rate per cent., expressed in deei- 
Vuils, and the quotient will be. the sum insured. 

Note. — Thu case is siiiiilar in principle to Problem III. in Interest, 

19. An importer paid $650 premium on goods from Hamburgh 
to New York, whicli was If per cent, on the amount insured : 
how much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople,' which was 2-J- per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of fi487.50 was ^d on a cargo of cotton from 
New Orleans to Liverpool, which was f per cent, on its value : 
what amount was insured on the cargo 1 

22. When the rate of insurance is 1^ per cent., what sum can 
yoji get insured for 8860 premium ? 

23. At f per cent, per annum, what amount can a man get in- 
sured on his house and furniture for $20.50 per annum ? 

CASE IV. 

To find what sum must be insured on any given property, so 
that, if destroyed, its valne and the premium may botlTbe recov- 
ered. 

24. If a man owns a vessel worth $19510, what simi must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis. — It is plain, when the rate of insurance is 4 per cent, 
on a policy^of ll, or 100 cents, the owner would receive but 96 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Since therefore the recovery of 9G cents requires $1 to be insured, 
the recovery of $1920 will require as many dollars to be insured 
as 96 ceny; is contained times in $1920; and $1920-^.96= 
£2000. Ans. 

Pboof. — $2000X-04=;$80, the premium pad, and $2000 — 
$SOs«$1920, the value of the vessel. 
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440. Hence, to find what sum must be insured on a given 
amoxmt of property, so that if destroyed, both the value of th« 
property and the premium may be hecovered. 

Subtract the rate per cent, from $1, then divide the value of the 
frOiperty insured by the remainder, and the quotient will be the rara 
to be insured. 

•25. What sum must be insured on property worth $8240, ai 
li per cent., so that the owner may suffer no loss if the property 
IS destroyed ? 

26. What sum must be insured on $13460, at 3 per cent., ia 
order to cover both the premium and property insured ? 

27. If I send an adventure to the Sandwich Islands worth 
$25000, what sum must I get insured, at 1^ per cent., that I may 
sustain no loss in case of a total wreck ? 

LIFE INSURANCE. 

441. A Life Insurance is a contract for the payment of a 
certain sum of money on the de3,th of an individual, in considera- 
tion of a stipulated sum paid down, or, more commonly, of an 
annual premium, to be continued during the life of the assured. 

The average duration of human life is often called the Expecta- 
tion of Li^.* This is different in different countries, but it may be 
determined with great accuracy in any given country, by calcula- 
tions founded on the register of births and deaths in that country. 

Obs. At birth, the expectation of life, according to the Carlisle Table, ia 
38.73 y. ; at 5, it is 51.25 y. ; at 10, it is 48.83 y. ; at 15, it is 45 y. ; at 20, ii 
is 41.46 y. ; at 25, it is 37.86 y. ; at 30, it is 34.34 y. ; at 35, it is 31 y. ; at 40, 
it is 27.61 y.; at 45, it is 21.46 y. ; at 50, it is 21.11 y. ; at 55, it is 17.58 v.; 
at CO, it is 14.34 y. ; at 65, it is 11.79 y. ; at 70, itis9.19 y. ; at 75, it is 7.01 y. ; 
at 80, it is 5.51 y. ; at 85, it is 4.12 y. ; at 90, it is 3.28 y. ; at 100, it is 2.38 y, 

443. The premium paid for life insurance, like that-ior othei 
insurance, is calculated at a certain per cent, on the amount in> 
sured. The per cent, varies according to the age and employmenl 
of the assured, and the time embraced in the policy. 

QxTTST. — 441. What la Life Insurance 1 What is meant by the expectation of liffr 
449. How is Lif<9 insurance calcalated % 

* S«e Registers of London, Breslau, Nortliampton, &e. 
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Obs. 1. At the age of 21 years, the per cent on a policy ftr life is from 1-j^ 
«o aj- per cent, per annum on the sum insured ; for 7 years, it is from -J-f to 
1^ per cent, per annum ; for 1 year, from -j^ to If- per cent. 

At 30, on a policy for life, it is from 3j^ to H^ per cent, per annum ; fbi 
7 years, from l-^^ to l-,^ per cent. ; for 1 year, from 1-j^ to l-fi^ per cent. 

At 40, on a policy for life, it is from 3-;^ to 3-fy per cent. ; for 7 years, from 
l-I^ lo 2j% per cent. ; for 1 year, from 1-| to Z^ per cent.. 

At 50, on a policy for life, it ia from ii to 4-,\ per cent. ; for 7 years, from 
^ A '° ^A P^r <=ent. ; for 1 year, from 1-j^ to 3^^ per cent. 

At fiO, on a policy for life, it is from &^g to 7 per cent. ; for 7 years, ftom 
i-^g to 5 per cent. ; for 1 year, from 3-;^- to 4tV P^^^ c*^"'- 

28. A young man, at the age of 21 years, effected an insurance 
(or $1600 fof life, at 2-|V per cent. : what was the annual premium ? 

Ans. $31.50. 

29. A man, at the age of 30, effected a life insurance for $2^00, 
for 7 years, at l-i% per cent. : what was the annual premium ? 

30. At 60 years of age, a man effected a life insurance for 1 year 
for $5750, at 6^ per cent. : how much premium did he pay ? 

31. At 40 years of age, a man effected an insurance for $10000 
for life, at 3^ per cent, per annum ; he lived till he was 75 years 
old : which was the larger, the sum paid for insurance, or the sum 
msured ? 

PROFIT AND LOSS. 

443. Pkofit and Loss in commerce, signify the sum gained 
or lost in ordinary business transactions. They are reckoned at 
ft certain per cent, on the purchase price, or sum paid for the arti- 
clss under consideration. 

CASE I. 

To find the amount of profit or loss, the purchase price and 
late per cent, being given. 

Ex. 1. A grocer bought a lot of- flour for $84, and sold it for 
7 per cent, profit : how much did he make by his bargain ? 

Qdsst. — 443. What is meant by profit and loss % How are they reckoned I 444. How 
t the amounl of profit or loss found, Avhen the cost and rate per cent, tie given } 
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Aimlysis. — Since lie gained 1 per cent, on the cost of the flour, 
he must have gained -rSir of $84. . Now tJtt of $84 is -^, and 
ths is 7 times as much, which is ■f^=$5.88. Ans. 

Or thus : If Si (100 cents) gain 7 cents, $84 will gain 84 times 
as much ; and $84 X .07=$5.88, the same as before. Hence, 

' 444. To find the amount of profit or loss, when the purchase 
price and rate per cent, are given. 

Multiply ilve purchase price hy tlw given per cent, flw in percent- 
age ; and the product will be the amount gained or lost iy the tranS' 
action. (Art. 388.) 

, Obs. In order to obtain the exact profit and loss in mercantile operations, i\ 
[8 manifest that the interest on the cost or purchase price of the goods, during 
the time they have been on hand, also for the time before payment is received 
should be taken into consideration. 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, how 
much shail I gain if I pay 1 per cent, for the money invested ? 

Ans. Si. 20. 

3. If I buy a farm for S1V40, and sell it 8 per cent, less than 
cost, how much do I lose? Ans. S139.20. 

4. If you buy a house for #2180, and sell it at 10 per cent, 
advance, how much will you gain by your bargain ? 

5. A mercliant bought goods amounting to $3400, and retailed 
them at 20 per cent, profit : how much did he make ? 

6. A grocer bought a lot of flour for $6235, and sold -it 15 per 
cent, less than cost : what was his loss ? 

1 . A speculator bought a quantity of cotton for $24850, and 
sold it at 6-i per cent, advance : ' how much did he make by the 
operation ? 

8. A man bought a block of stores for S58246, and sold Ihea 
at 1 1 8 per cent, advance: how much diJbe gaiji? 

9. A man bought wild land amounting to $125000, and after 
keeping it 10 years, sold if at 60 per cent, advance: allowino 
money to be worth 6 per cent., did he make or lose by (he Cipe' 
fttion ; and how much ? 



Arts. 444, 445.J profit and loss. 885 

CASE II. 

To find how an article must he sold to gain or lose a specified 
per cent., the cost being given. 

10. A man bought a building lot for $625, and afterwards sold 
It. so as to gain 10 per cent. : how much did he sell it for ? 

Operation. Since he gained 10 per cent., it is 

$625 purchase price. obvious he sold it for the purchase 

.10 per cent, profit. price together with 10 per cent, of 

$62.50 profit. that price. We therefore find 10 

$687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

11. A man bought a small house for $840, and afterwards sold 
it so as to lose 10 per cent. : how much did he get for it ? 

Operation. 

$840 purchase price. Having found the sum lost, (Art. 

.10 per cent. loss. 388,) subtract it from the cost, and 

$84.00 sum lost. ' the remainder is obviously the sell- 

$756.00 selling price. ing price. Hence, 

44d« To find how any article must be sold, in order to gain 
or lose a given rate per cent, when the cost iS given. 

.First find the amount of profit qr loss on the purchase price at 
tlie given rate, as in the last Case; then the amount thus fmind 
added to, or subtracted from the purchase price, as the case may be, 
mill give the selling price required. 

12. A -grocer bought a quantity of cheese for $130.67: for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought a stock ef goods for $3460 : for how much must 
they be sold, to gain 22-^ per cent. ? 

14. Bought a quantity of flour for $5245 : for how much must 
!t be sold, to gain 13 per cent. ? 

15. Bought 2500 bales of cotton for $30575, which were sold 
at a loss of 3^ per cent. : what did they fetch ? 

Quest. — 445. What is the method of finding how any article must be sold, In order to 
fain or lose a given per cen^ ? 446. How is the rate per cent, of prqfit or loss foiuid, when 
tti0 cost and selling price arc given 1 
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CASE III. 

To find the katb per obnt. of profit or loss, tU cost and tell< 
mg price being given. 

16. If a merchant buys a quantity .of butter for ^'iS, and sell* 
it for $90, what per cent, profit will he make? • 

Analysis. — Subtracting the cost from the selling price, showi 
that he gained $15. Now 15 dollars are -ff of 75 dollars ; there- 
fore he gained -ff- of his outlay, or the purchase price of the goods. 
And -ff reduced to a decimal, is equal to 20 hundredths, or 20 per 
cent. (Art. 387. Obs. 3.) 

Or, we may reason thus : If $75 (outlay) gain 15 dollars, $1 
will gain -^ of |15. And $15-t-75=.20, the same as before. 

446. Hence, to find the rate per cent, of profit or loss, when 
the cost and selling prices are given. 

First find the amount gained or lost by subtraction ; then make 
the gain or loss the numerator and the purchase price the denomina- 
tor of a common fraction ; reduce this fraction to a decimal, and 
the result will be the per cent, required. (Art. 337.) 

Or, simply annex ciphers to the profit or loss, and divide it by 
the cost ; the quotient will he the per cent. 

Obs. 1. As per cent, signifies hundredths, the first two decimal figures which 
occupy the place of hundredths, are properly the per cent. ; the other decimals 
are parts of 1 per cent. After obtaining two decimal figures, there is some- 
times an advantage in placing the remainder over the divisor, and annexing 
it to the decimals thus obtained. (Art. 387. Obs. 3.) 

3. It should be remembered that the percentage which is gained or lost, is 
always calculated on the purchase price, or the sum paid for the article, and 
not on the selling price, or sum received, as it is often supposed. 

17. Bought a quantity of cotton at 6-J- cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calico, at 12 cents per yard, and sold 
it at 12^ cents : what per cent, was the profit ? 

19. Bought a lot of com, at 45 cents per bushel, and sold it at 
38 cents : what per cent, was the loss ? 

aniBT.— OSs. What figures properly signify the per cent. 1 What do the other declma, 
Ifeures on the right of hnndredths denote 1 On what is the per cent, gained oi lost calc* 
Utedl 
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20. A grocer bouglit a pipe of wine for $252, and retailed il 
%t 12i cents per gill : what per cent, did he make ? 

21. A. man bought a house for $4325, and sold it for $5216: 
what per cent, did he make ? 

22. A speculator invested $75000 in stocks, which he sold for 
$'77225 : what per cent, did he make by the operation ? 

CASE IV. 

To find the cost, the selling price and per cent, gained or lost 
being given. 

23. A man sold a lot of salt for $360, which was 20 per cent, 
more than cost : what did he pay for the salt ? 

Analys^. — The cost is -J^- of itself, and the gain is i% of the 
cost. (Art. 386.) Now iM+tVT=lSi ; hence, the selling price 
is Wq of the cost. The question then is this : $360 is -J-f^ of 
what sum? If $360 is -J-J^ of a certain sum, xuTr of that sum is 
lir of $360. Now $360-M20=$3, and •fU=§3xlOO, which 
is $300. Ans. 

Or, if we divide $360, the selling price, by the fraction -J-?^. 
the quotient $300, will be the cost. (Art. 234.) 

Pkoof.^300X.20=$60.00 the gain; (Art. 388;) 
and $300+$60=$360, the selling price. 

24. A miller sold a lot of flour for $170, which was 15 per 
cent, less than cost : how much did the flour cost him ? 

Avalyds. — ^Reasoning as before, the cost is \^ of itself, and 
the loss is -j'iftr of the cost. Now \^ — tVir =1^ ; consequently 
the selling price is i%- of the cost. The question therefore is 
this : $170 is -^ of T^hat sum ? If $170 is -^ of a certain sum, 
tJit is Vs of $170. Now fpl70H-85=$2, and 4k=I2X100, 
which is $200. Ans. 

Or, thus : Since he lost 15 per cent., he realized only 85 cents 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay; $170, selling price, will require as many dollars outlay as 
66 cents are contained times in $170 ; and $1704-.85=$200. 

Proof. — $200X.15=$30.00, the loss ; (Art. 388 ;) 
and $200— $30=$170, the seliiBg'prioe. HencQ, 
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447. To find the cost when the selling price and the per centi 
(/ained or lost are given. 

Divide the selling price by §1, increased or diminished by the per 
•ent. gained or lost, as the case may be, and the quotient will be tht 
i-osi required. 

Or, make the given per cent, added to or subtracted from 100, ai 
the case may be, the numerator, and 100 the denominator of a com- 
mon .fraction ; then divide the selling price by this fraction, and 
the quotient will be the cost. 

Obs. It is not unfrequently supposed that if we find the percentage on 
the selling price at the given rate, and add tlie percentage thus found to, 01 
subtract it from, the selling price, as the case may be, the sum or remainder 
will be the cost. This is a mistake, and leads to serious errors in the result. 
It will easily be avoided by remembering, that the basis on whi«h profit and 
toss are calculated, is always tlie purchase pi'ice or sum paid for the articles 
under consideration. (Art. 446. Obs. 2.) 

25. A grocer sold a quantity of cheese for $530, which was 15 
per cent, more than cost : what was the cost ? 

26. A man sold a carriage for $175; which was 15 per cent, 
less than cost : what was the cost ? 

27. A man sold a farm for S2360, which was 10. per cent. less 
than cost : what did he give for it ? 

28. An importer sold a library for $.3078, which was 12^ per 
cent., advance on the cost : how much did it cost him ? 

29. A merchant sold a cargo of crockery for $12000, which was 
8 per cent, less than cost : what was the cost ? 

30. A commission merchant sold a lot of cloths for 17265, which 
was 15 per cent, more than cost: how much did they cost? 

31. A build^j sold a house for $17450, which was 2 per cent, 
less 'than cost: what was the cost? 

32. A broker sold stocks to the amount of $45000, which wM 
Si per cent, advance : what was the cost ? 

33. A manufacturer sold a quantity of carpeting for $63240, 
winch was 50 per cent, more tjian the cost of the materials : what 
did the materials cost ? 

CluBsT. — 447. How is the cost found, when the selling price and the rate per c«n1. 
^Ined or lost, are given ? Obs. What mistake is sometimes made In findin( the oeetl 
Bow may it be avoidrnj 1 
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DUTIES. 

448. Duties, m commerce, signify a sum of money fequired 
by Government to be paid on imported goods. 

Obr. 1. In every port of entry in the United States, the Government h.-»8 an 
estfiblishnient, called a C^tstom 'Hmcse, at which the duties on all foreign goods 
Entered at that port, are to be paid. 

2. The persons appointed to inspect the cargoes of vessels engaged in foreign 
commerce, to examine the invoices of goods, collect the duties, &c., arc called 
'uslom house officers. 

449. lluties are of two kinds, speci/ic and OMf liaZorem. K spe- 
cific duty is a certain sum imposed on a ton, hundred weight, 
hogshead, gallon, square yard, foot, &c., without regard to the 
value of the article. 

Ad valorem duties are those which are imposed on goods, at a 
certain per cent, on their value or purchdse price. . 

Note. — The term ad valcrem is a Latin phrase, signifying according to, or 
Ufo'n, the valme. • 

45 O. Before specific duties are imposed, it is customary to 
make certain deductions called tare, draft or tret, leahage, ^c. 

Tare is an allowance of a certain number of pounds made for 
the box, cask, &c., which contains the article under consideration. 

Draft or Tret is an allowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

Leakage is an allowance of a certain per cent, (usually 2 pe. 
cent.) for the waste of liquors contained in casks, &c. ;, 

Oes. I. All duties, both specific and ad valorem, are regulated by the Gov 
emment, and have been different at different times and in different countries. 

2. The allowances or deductions for draft, tare, leakage, &c., are different ois 
different articles, and are also regulated by law. 

3. In buying and selling groceries in large quantities, allowances are some- 
dmea mide for draft, tare, leakage, &c., similar to those in reckoning duties. 

(itrK*T. — 448. What are duties in commerce? 449. Of how mai.y kinds nre mey? 
What are specific duties ? Ad valorem duties 1 JVoJe. What is the iiieaniug of the term 
%A valorem "? 450, What deductions are made before specific duties are imposed 1 What 
b tirel Draft or tret? Leakage 1 Oba. How are duties regulated 1" Are allowances 
fiir dMft, ^cc, ever made in hoyins and selling gTocerie« 7 
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Cask I. — Calculation of Specific Duties. 
lEx. 1. What is the specific duty «h 15 hhds. of molasses^ at 
10 cents per gallon, allowing 2 per cent, for leakage ? 

Analysis. — Since there are 63 gallons in one hhd., in 15 hhds. 
there are 15 times as many, and 63 gals. X 15=945 gals. But 2 per 
cent, of 945 gals, is equal to 945 X -02, or 18.9 gals. ; (Art. 388 ;) 
and 945 gals. — 18.9 gals.=926.1 gals., the net gallons. Nqw if 
the duty on 1 gallon is 10 cents, on 926.1 gals, it is 926.1 X. 10= 
$92.61, the duty required. Hence, 

45 1 . To find the specific duty on any given merchandise. 

.First deduct the legal draft, tare, lealcage, &c., from the given 
quantity of goods ; then multiply the remainder hy the given duty 
•per gallon, pound, yard, &c., andthe product uiill he the duty re- 
quired. 

2. If the specific duty on tea is 12 cents a pound, how much 
wUl it be on 30 chests, each weighing 116 lbs., allowing 12 lbs. 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on 160 drums 
of figs, weighing 28 lbs. apiece, allowing 2-J- lbs. a drum for tare? 

4. At 15 cents a poimd, what is the specific duty on 63 chests of 
opium, each .weighing 150 lbs., allowing 10 lbs. per chest for draft? 

6. At 3^ cents a pound, what is the specific duty on 250 bags 
of cofiee, weighing 65 lbs. apiece, allowing 4 per cent, for tret? 

6. What is the specific duty, at 6 cents a pound, on 173 kegs of 
tobacco, each weighing 125 lbs,, allowing 6 lbs. per keg for tareY 

7. At 5-J- cents a pound, what is 'ihfr specific duty on 430 boxes 
of pamts, weighing 175 lbs. a box, reckoning the tare at 15 lbs, 
per box ? 

8. At 8 cents per gallon, what is the specific duty on 140 bar. 
of olive oil, allowing 2 per cent, for leakage ? 

9. At 22 cents per g^on, what is the specific duty on 50 lihds, 
of wine, allowing 2 per cent, for leakage ? 

10. At 7i cents per pound, what is the duty on 345 sacks of 
abnondB, weighing 75 lbs. apiece, allowing 3 per cent, for tare ? 

QiTigT.-.'4U. How &ra ipeeifie duties calculated t 
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Case II. — Calculation of Ad Valorem Duties. 

452. When duties are imposed upon the actual cost of mer- 
chandise, there are of course no deductions to be made ; conse- 
quently we have only to tod the legal per cent, on the amoxmt of 
the given invoice, or cost of the goods, and it wiU be the duty 
required. 

Ex. 11. What is the ad valorem duty, at 25 per cent., on a 
«ase of bombazines, invoiced at |450 ? 

Solutimi. — $450x.25=|112.50, the ad valorem duty. Hence, 

453* To find the ad valorem duty on any given merchandise. 
Multiply the amount of the given, invoice by the legal per cent., 
and the product will be the duty required. (Art. 324.) 

Obs. 1. An invoice is a written statement of merchandise, with the v£Jue or 
prices of the articles annexed. 

2. The law requires that the invoice sheill be verified by the owner, or one 
of the owners of the gqods, certifying that the jnvoice annexed contains a true 
and faithful acanmt of the actual costs thereof, and of all charges- thereon, and 
no other diferent discount, b'ounty, or drawback, but such as has been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, ot by some public officer duly authorized 
to administer oaths in the country where the goods were purchased,, and the 
same shall be duly certified by the said consul, &c. Fraud on the part of the 
owners, or the consul, &c., who administers the oath, is visitedwith a heavy 
penalty. — liaws of the United States. 

12. What is the ad valorem duty, at 20 per cent., on an invoice' 
of broadcloths which cost $1240 in Manchester ? 

13! What is the ad valorem duty, at 34 per cent., on an invoice 
of silks, which cost $2110 in Italy? 

14. What is the duty, at 25 per cent., on a quantity of indigo, 
the invoice of which is $1968 ? 

15. What is the duty on a bale of Irish linens, which cost 
$3187, at 33 per cent. ? 

16. At 25 per cent., what is the duty on an invoice of hosieiy, 
amounting to $2863 ? 

Quest. — 453. How are ad valorem duties calculated 1 Obs. What b an IhtoImI What 
does th« law reqniie resiiectinx tfae Invoice of imported goods 1 

13 
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17. At 33i per cent., what is the duty on an invoice of mousse- 
line de laines, amounting to $3690 ? 

18. At 35 per cent., what is the duty on an invoice of watches, 
tmounting to 145385? 

10. What is the duty, at 20 per cent., on 3n invoice of boots 
and shoes, amounting to $63212 ? 

20. What is tlie duty, at 15 per cent., on a quantity of ready- 
made clothing, worth $18714 ? 

21. What is the duty on $37241 worth of spices, at 30 per ct. ? 

22. What is the duty on $46210 worth of liquor, at 37^ per 
cent. ? 

23. At 22 per cent., what is the duty on $71685 worth of 
crockery ? 

ASSESSMENT OP TAXES. 

45 4. A Tax is a sum of money assessed on individuals foi 
the support of Government, Corporations, Parishes, Districts, <Sec. 
Taxes levied by the Government, are assessed either on the person 
or property of the citizens. When assessed on the person, they 
are called poll taxes, and are usually a specific sum. Those as- 
sessed on the property are usually apportioned at a certain pet 
cent, on the amount of real estate and perspnal property of each 
citizen or taxable individual. ; '■ I-. 

Obs. Property is divided into two kinds,' viz : real estate and persciuil prop- 
erty. The jorwer denotes possessions tiiat are fixed ; as houses, lands, &c. 
The latter comprehends all oilier property ; as money, stocks^notes, mortgages, 
ships, /urniture, carriages, cattle, tools, &c. 

45 5« When a tax of any given amount is to be assessed, the 
first thing to be done is to obtain an inventory of the amount of 
tavcabh property, both personal and real, in the State, County, 
Corporation, or District, by which the tax is to be paid ; also the 
amount of property of every citizen who is to be taxed, togethei 
with tlie number of Polls. 

acEST. — 454. What n re taxes? Upnn what are they assessed ? When assessed upas 
the person, what are they called? When assessed upon the prjperty, how are they »p 
portioned? 04s. How is property divided ? What does real estate denote? Whut il 
(enonai property ? 155. When a tax Is to Ue assessed, what il the first step t 
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Obs. 1, By the muhiber of poUs is meant the numher of taxaile individuaii, 
which usually includes every native or natwalized freeman over the age of 21 
and under 70 years. In Massachusetts poll taxes are assessed upon every 
male inh-dbitant of thg state, between the ages of 16 and 70 years, vfhether a 
citizen or an alien.* 

2. When any part or the whole of a tax is assessed upon the polls, eafth 
citizen is taxed a specific sum, without regard to the amount of properly he 



Ex. 1. The tax assessed by a certain town is $990; its prop- 
erty, both personal and real, is valued at $28000, and it contains 
300 polls, which are assessed 50 cents apiece. What per cent, is 
the tax ; that is, how much is the tax on a dollar ; and how much 
is a man's tax who pays for 3 polls, and whose property is valued 
at $1500? 

Solution. — Since 1 poll pays 50 cents, 300 polls must pay 300 
times 50 cents, which is $150. Now $990 — $150=$840, the 
sum to be assessed on the property. Now if $28000 is to pay 
$840, $1 must pay Tsi-or of $840 ; and $840-r$28000=$.p3, 
or 3 per cent. Finally, the tax on $1600, the amount of the 
man's property, at 3 per cent., is $1500x.03=$45; and $45 + 
$1.50 (3 polls)=$46.50, the man's tax. Hence, 

4:56. To assess a State, County, or other tax. 

J. I>'irst find the amount of tax on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to he assessed. 
Then dividing the remainder hy the whole arnount of taxcMe prop- 
erty in the State, County, (ke., the quotient will he the per cent, or 
tax on one dollar. 

II. Multiply the amount of each man's property hy the tax on 
tme dollar, and the product will he the tax on his property. 

III. Add each man's poll tax to the tax he pays on his property, 
and the amount will he his whole tax. ',, .* 

Proof. — When a tax hill is made out, add' together the taxes 
of all the individuals in the town, district, (fee, and if the amount 
is equal to the whole tax assessed, the work is right. 

Hvni.—Obi. What is meant by the number of polls ? 456. How are taxes asHned ? 
tVhea a tax bill is made out, how is its correctness proved 1 

* Revised Statutes of Massachuutti. 
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2. A certaip corporation is taxed ^53Y.S0; the whole property 
of the corporation Js valued at $35000, and there are 50 polls 
which are assessed 25 cents apiece. What per cent, is the tax^ 
and how much is a man's tax, who pays for 2 polls, and whose 
property is valued at $4240. 

Operation. 
Multiply $.25 the tax on 1 poll. 
By 50 the number of polls. 
$12.50 Amount on polls. 
But $537.50 — 12.50=$525, the sum assessed on the corpora- 
tion; and 8525-^$35000=.015, the per cent, or tax on $1. 
Now $4240X.015=|63.60, the tax on the man's property, 
And .26X2= .50, the tax for polls. 

Ans. $64.10, whole tax. 

3. What is B's tax, who pays for 3 polls, and whose property is 
valued at $3560 ? 

4. What is C's tax, who is assessed for 1 poll and §5350 ? 

5. The city of New York levied a tax of $1945600; its tax- 
able property was rated at §243200000 : what per cent, was the 
tax? 

6. What was A's tax, whose property was valued at $10000? 
Y. What was B's tax, who was assessed for $15240 ? 

8. What was C's tax, who was assessed for $35460 ? 

457. Having ascertained the expenditures of a State, County, 
Town, &c., it is necessary in assessing the *tax, to take into con- 
sideration the expense of collecting it. - Collectors are paid a certain 
per cent, commission oh the amount collected ; (Art. 388. Obs. 1 ;) 
consequently, in detegnining the exact sum to be assessed, allow- 
ance must be madB not only for the commission on the net amount 
to be raised, but also on the commission itself; for the commis- 
sion is to be paid out of the money collected. 

9. If the expenses of a town are $950, what sum must ba 
assessed to raise this amount, with 5 per cent, commission fol 
collecting it ? 
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Analysis. — Since the commission is 5 per cent, the net value 
of $1 assessment is 95 cents. Therefore, if 95 cents net, reqviire 
81 assessment; |950 net, will require as many dollars assessment, 
as 95 cents are contained times in $950 ; and $950-^1.95=1000. 

Ans. $1000. 

Pkoof.'— $1 000 X .05=$50, the commission ; 

and $1000 — $50=$950, the net sum required. ' Hence, 

458. To find what sum must be assessed, to raise a given net 
amount. 

Subtract the given per cent, commission from $1, and the re- 
mainder will he the net value of $1 assessment. 

Divide the net amount to he raised hy the net value of $1 assess- 
ment, and the quotient will he the sum to be assessed. 

Obs. To meet the expense of collecting a tax, assessors not unfrequently cal- 
culate the commission, at the given per cent, on the 'net ammmt to be raised, 
and add it to the tax bill. This method is wrong, and leads to erroneous re- 
sults. Thus, on a tax of $1000, at 5 per cent, commission, the net amount is 
S2.50 too small i on $100000, the error .is $250 ; on $1000000, it is $2500. 

10. What sum must b(5,assessed to raise anet amount of $8500, 
with 4 per cent, commission for collection ? 

11. What sum must be assessed to raise $15400 net, allowing 
4^ per cent, commission for collection ? 

12. Allowing 5 per cent, for coUeetion, what sum must be 
assessed to raise $16475 net? 

13.. Allowing 3^ per cent, for collection, what sum must be 
assessed to raise $32860 net ? 

FORMATION OF TAX BILLS. 

■ 459. In making oat a tax bill for a Town, Distrret, <fec., hav- 
ing found the tax on $1, it is advisable, to make a table, show- 
ing the amount of tax on any number of dollars from 1 to f 10 ; 
then from $10 to 8100 ; and from $100 to $1000. 

14. A. township composed of 16. citizens, levies a tax of $5700 ; 
the town contains 30 polls, which are assessed SO cents each, and 

QcHT.— 458. Bow find what sum must be.assesied to raise a tax of a given omonBtt 
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its taxable property is inventoried at JiggsOO.*" What amount of 
tax must be raised to pay the, debt and 5 per cent, commission 
for collection ; and what is the tax on a dollar ? 



Solution. — ^Thesum to be.raisedisleOOO; (Art. 468 ;) and the 
tax is 3 cents on a dollar. (Art. 456.) Kow, since the tax on 61 
is $.03, it is obvious that multiplying $.03 by 2 will be the tax on 
$2 ; multiplying it by 3, will be the tax on $3, &c., as seen in the 
following 

TABLE. 



$1 pays 


$.03 


$10 pay $.30 


$100 pay $3.00 


2 " 


.06 


20 


' .60 


200 " 6.00 


3 " 


.09 


30 


' ...90 


. 300 " 9.00" 


4 " 


.12 


40 


' 1.20 


400 " 12.00 


5 " 


.15 


-50 


' 1.50 


500 " 15.00 


6 " 


.18 


60 


' 1.80 


600 " 18.00 


7 " 


.21 


70 


' 2.10 


700 " 21.00 


8 " 


.24 


80 


' 2.40 


800 " 24.00 


9 " 


.27 


90 


' 2.70 


900 " 27.00 


10 " 


.30 


100 " 3.00 


1000 " 30.00 



15. In the above assessment, what is A. B.'s tax, who is rated 
at $2256, and pays "for 3 polls? 

Operation. 

$2000 pay $60.00 ' $2256=2000 + 200+50+6 dollars. 

200 " 6.00 Now i^ we add together the tax paid 

50 " 1.50 on each of these sums, as found in the 

6 " .18 table above, the amount will be the tax 

3 polls " 1.50 on $2256. 

Amount, $69.18 A. B.'s tax therefore is $69.18. 

16. What is G. A.'s tax, who is assessed for 2 polls, and $2400? 

17. What is II. B.'s tax, who is assessed for 1 poll, and $3850 ? 

1 8. What is W. C.'s tax, who is assessed for 3 polls, and $15000? 

19. E. D. is assessed for -^16024, and 1 poll: what is his tax? 

20. J. F. is assessed for $10450, and 2 polls : what is his tax? 

21. T. G. is assessed for $20080, and 3 polls : what is his tax? 

22. W. H. is assessed for $17530, and 1 poll: what is his tax ! 
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23. L. J. is assessed for I8T60, and 1 poll : what is his tax? 

24. W. L. is assessed for $21000, and 2 polls : what is his tax? 

25. J. K. is assessed for 86530, and 2 polls: what is ins tax? 

26. G. L. is assessed for $13480, and 1 poll: what is his tax? 

27. F. M. is assessed for $12300, and Spoils: what is his tax ? 
28 C. P. is assessed for $15240, and 2 polls, irhat is his tax ? 
29. J. S. is assessed for $13000, and 1 poll: what is his tax? 
SO. R. W. is assessed for $18000, and 2 polls : what is his tax? 

Note. — Rate Bills for schools are generally apportioned accoiding to the 
cumber of daj's each scholar has attended. Hence, 

460. To make out Rale BiUs for schools. 

First find the number of days attendance of all the scholars, 
and the whole amount of expenses, including teacher's salary, fuel, 
repairs, &o. From the amount of expenses deduct the public 
money, if any, then divide the remainder by the whole number of 
days attendance, and the quotient will be the rate per day. Finally, 
multiply the rate per day by the number of days attendance of each 
Plan's children, and the product will be his tax. 

Obs. In New York and some other states, the general principle is to include 
inly the Teaclier's Salary in the Rate Bill. (^Revised Slalmtes. N. V.) 

31. A certain district paid $130 for teacher's salary, |34 for 
board, $19.42 for fuel, and $2.58 for repairs ; the district drew 
$30 public money, and the whole number of days attondance was 
2400 : what was the rate per day ; and how much was A's tax, 
who sent 115 days? 

Solution. — Amount of expenses, $186 — $30=$156 ; and $Ir56 
-^240a=$.065, the rate per day. 'Sow $.065X116=$'7.475, 
A's tax is therefore $7,475. 

32. If the expenses of a district, are $313-.20, and the whole 
attendance ,391 5 days, wliat is B's tax, who sends 167 days? 

3.i. A district paid their teacher $115, and their fuel cost 
$21.20; it drew '$38.50 public money, and the number of'days 
attendance was 1904 : wh.it was C's tax,'who sent 69 days? 

34. The expenses of adistrict were $215.20, and the number 
»f days attendance 2152 ■. what was D's tax, who sent 134 days? 
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SECTION XIII. 

ANALYSIS. ■ 

Art. 46 1 . The term Analyaia, in physical science, signifies tli« 
tfsoMng of a compound body into its elements, or component parts. 

Analysis, in arithm-etic, signifies the resolving of numbers into 
the factors of which they are composed, and the tracing of thi 
relations .which they bear to each other. (Art. 95. Obs. 2.) 

Obs. In the preceding sections the student has become acquainted with the 
method of analyzing particular examples and combinations of numbers, and 
thence deducing general principles and ruki. But analysis may be applied 
■with advantage not only to the development of mathematical truths, but also to 
the solnlion of a great variety of problems, both in arithmetic and practical 
Uie. Indeed, it is the method by which business men generally solve prac- 
tical questions. A little practice will give the student great facility in its 
application. 

462. No specific directions can be given for solvmg examples 
by analysis. None in fact are requisite. The judgment, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the Common Sense Rdlk. 

Obs. In solving questions analytically, it may be remarked in general, thai 
wo reason from the given nuTnier to 1, then from 1 to the number required. 

E.^. 1. If 60 yards of cloth cost $240, whatVill 85 yards cost? 

Analytic solution. — Since 60 yds. cost §240, 1 yd. wiU cost -^ 
of S240 ; and -gV of $240 is $4. Now if 1 yd. costs $4, 85 yds. 
will cost 85 times as much; and $-ix85=$340. Ans. 

Or, we may reason thus : 85 yds. are ■§-§■ of 60 yds. ; therefore 
85 yds.' will cost ft of $240, (the cost of 60 yds.) ajid f| of $340 
IS :?240Xl?=§340, the satae as before. (Arts. 210, 212.) 

Oes. 1. Other solutions of this example might be given; but our present ob- 
ject is to show how this and similar questions may be solved by analysis. Th« 

QriisT. — 461. What ia meant by analysis in physical science ? What in arithmetic 
To what may analysis Ije advantageously applied ? 462. Can any particnlar rules be pre* 
tcribsd for solving questions by analysis?. How then will you know how to proceedl 
Ofr«. What Is the operation of solving questions by analysis called? 
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former method is the (simplest and most si riotly analytic, though not so short 
as the latter. It contains two steps : , 

First, we separate the given price of 60 yds. ($240) into 60 equal parts, to 
find the value of one part, or the cost of 1 yl., which is $i. . 

Second, we multiply the price of 1 yd. ($4) by 85, the number of yds. whose 
..ost is required, and the product is the answiir sought. 

3.' This and similar questions are usually placed under the rule of Simple 
Pro-pirrlioii, or the Rule of Three. 

3.~ The operation- of solving a question by analysis, is called an analytu 
fohilion. In reciting the following fexamples, each one should he analyzed, 
and the reason lor every step given in full. 

2. A man bought a horse, and paid $45 down, which was -f- of 
the price of it : what did he give for the horse ? 

Analysis. — Since $45 is -f of the price, the question resolves 
itself into this : 845 is -f- of what sum ? If $45 is -f of a certain 
Bum, -f is i of $45 ; and -J- of $45 is $9. Now if $9 is 1 seventh, 
7 sevenths are 1 times as much; ani$9x'?==$63. Ans.'%QZ. 

Proof. — J- of $63=19, and 5 sevenths are 5 times as much, 
which is $45, the sum he paid down for the horse. 

Noie.^-ln solving examples of this kind, the learner is often perplexed in 
finding the value of \, &c. This difficulty arises from supposing that if -^ 
of a certain number is 45, \ of it must be 4" of 45. This mistake will be 
easily avoided by substituting in his riiind the word parts for the given de- 
nominatJir. Thus, if 5 parts cost $45, 1 part_will cost ^ of $45, which is $9, 
But this part is u. seventh. Now if 1 seventh cost S9, then 7 sevenths will 
cost 7 times as much. 

3. If 40 cords oT wood cost $120, how much will 100 cords 
cost? 

4. Bought 35 tons of hay for $700 : how much will 16 tons 
cost ? 

5. What cost 37 gallons of molasses, at $21 a hogshead? 

6. What cost 1500 pounds of hay, at $14 per ton? 

. 7. What ocst 18 quarts of chestnuts, at $3 a bushel? 

8. If 55 tons of hemp cost $660, what will 220 tons cost at the 
»ame rate ' 

9. If 166 bushels of apples cost $132, how much will 31 bushels 

tost? jg. 
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10. If 12 bushels of peanuts cost $253.44, wliat will a pint 
cost at the same rate ? 

11. If ISO acres of land cost $'7000, what will a square rod 
cost ? 

12. If 2 pipes of wine'oost Ssio, what is that per gill? 

13. A farmer bouglit (i yoke of oxen, and paid SlO in work, 
which was f of the cost : what did they cost? 

14. -Bought^a house, and paid §630 in goods, which was -^ of 
the price of it : what was the cost of the liouse ? 

10. A young man lost 82.jU by gambling, which was -^ of all 
he was worth : how much was he worth ? 

10. A man having $1500, paid -f of it for 112^ acres of land: 
how much did his land cost per acre ? 

lY. If a stack of hay wiU k^ep 350 sheep 90 days, how long 
will it keep 525 sheep ? 

18. If 440 bbls. of flour will last 15 men 55 months, how long 
will the same quantity last 28 men? 

19. If 136 men can buiy a block of stores in 120 days, how 
long will it take 15 men to. build it? 

20. If f of a pound of tea cost 40 cents, what will -f of a pound 
cost ? 

21. If f of a yard of broadcloth cost $2.50, how much will -J 
of a yard cost ? 

22. Bought i\ of a ton of hay for -$3.42 : how much will -ft- of 
a ton cost ? 

23. Bought -^ of a hogshead of molasses for $38.19 : how 
much will ^ of a hogshead cost ? 

24. If f of an acre of land cost $108, how much will f of an 
acre cost ? 

25. If f of a barrel of beef cost $6.48, how much will f of a 
baricl cost ? 

26. Paid 6-1203 for -f of a sloop : how much can I afford l_o 
sell i\ of the sloop for '? '■ ,■ 

27. Sold 18i baskets of peaches for $34 : how much would 6o\ 
baskets come to ? 

28. If I J)ay $60.50 for building 20i rods of wall, how much 
must I pay for 215-f rods ? 
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29. A man can hoe a field of corn in 6 days, and a boy can hoe 
it in 9 days : how long will it take them both together to hoe it f 

Anahj.iix. — Since the man can hoe th»-field in 6 days, in 1 day 
lie can lioe + of it ; and since the boy can hoe it in 9 days, in 1 
flay he can hoe -j o^' it ; consequently in 1 day they can both hoe 
H-i=-i\ of the field. (Art.' 202.) Now if -^ of the field requires 
them both 1 day, -^i of it will require them i of a day, acd \\ 
will require them 18 times as long, or -i/ of a day, which is equal 
to 3f da3's. Ans. 

30. If A can chop a cord of wood in 4 hours, and B in 6 hours, 
how long will it take them both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and G in 12 
days : how long will it take all of them together to dig it? 

32. A man bought 2'5 pounds of tea at 6s. a pound, and paid 
for it in com at 4s. a bushel : how many bushels did it take ? 

Analysis. — If 1 lb. of tea costs 6s., 25 lbs. will cost 25 times 
as much, which is 150s. Again, if 4s. will buy 1 bushel of com, 
150s. will buy as many bushels as 4s. is contained times in 150s. ; 
and-150s.-;'4=37i. Ans. 3 Vi bushels. 

463. The last and similar examples are frequently arranged 
jnder the rule of Barter. 

Barter signifies an exchange of articles of commerce at prices 
agreed upon by the parties. 

Obs. Such examples are so easUy solved l)y Analysis that a specific nUe fot 
them is untwccssanj. 

33. A farmer bou'ght 110 lbs. of sugar at 18 cents a pound, 
and paid for it in. lard at 5i cents a pound : how much lard did 
it take ? 

34. Hovrmuch butter, at 12^ cents a pound, must be given for 
250 lbs. of tea, at 7.5 cents a pound ? 

^J.. How many cords of w^ood, at $2i per cord, must be given 
fw 58 yds. of cloth, at $4i per yard? 

36. How many pan- of boots, at $4.50 a pair, must be given 
fw 50 tons of coal at |9 per ton? 
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37. A, B, and'C, united in business ; A put in $250 ; B, $270 
and C, $340 ; they gained $258 : what was each man's share of 
the gain ? 

Analysis.— The whole sum invested is $250+$270+$340=3 
$860. Now since $860 gain $258, it is plain $1 will gain -eh oi 
C>238, which is 30 cents. And 

If $1 gains 30 cts. $250 will gain 8250 X. 30=875, A's share, 
" $1 " " $270 " * $270X^30= 81, B's share, 
" $1 _ " •• $340, " $340X^30=102, C's share. 

Or, we may reason thus : Since the sum invested is 8860, 
A's part of the investment is equal to ff^, or -ff- ; 

S 660, ^*ee, 

C's " " " fti, or it-. Consequently, 

A must receive ff of the whole gain $358=$75 ; 
'B " " if " " 258= 81; 

,C " " ft ■ " " 258 = 102 ; 

Peoof.- -The whole gain is $258. (Ax. 11.) 

46 4« When two or more individuals associate themselves to- 
gether for the purpose of carrying on a joint business, the union 
is called n, partnership or copartnership. 

Obs, The- process by which examples like the last one are solved, is often 
called FUlvvX'iip. 

38. A and B join in a speculation ; A advances 81500 and B 
$2500 ;, they gain 81200 : what ;vas each one's share of the gam ? 

3^. A, B, and C, entered into partnership ; A furnished 83000, 
B 84000, and C $5000; they lost $1800: what was each one's 
share of the loss ? ' 

40. A's stock is $4200 ; B's $3600 ; and 6's $5400; the whole 
gain is $2400 : what is the gain of each ? 

41. A's stock is 87560; B's $8240; C's $9800; and D's 
$0200 ;. the whole gain is 8025 : what is the share of each ? 

42. A bankrupt owes one of his creditors $400 ; another $500 ; 
and a third 8G00 ; his propertj^ amounts to $1000: how much 
tan he pay on a dollar ; and how much will each of his creditors 
receive '? 

Urns. The solution of this example is the same in principle as that of Ex. 37 



ARTS. 464-466.] ANALYSis. 303 

465. Examples like the preceding are commonly arranged 
Under the rule of Banhruptcy. 

Note. — A bankrupt is a person who is insolvent, or unable to pay his jurt 
£ebts, • 

48. A bankrupt Owes $5000, and his property is worth $3500 : 
how much canhe pay on a dollar ? 

44. A man died owing $10400, and his effects were sold for 
$4100 : what per cent, did his estate pay ? 

45. If a man owes A $6240, B $8760, and C $9000, -and has 
but $11500, how much wOl each creditor receive ? 

46. If I owe $48000, and have property to the amount of 
$32000, what per cent, can I pay? 

47. What per cent, can a man pay, whose liabilities are 
$120000, and whose assets are $45000? 

48. What per cent, can a man pay, whose liabilities are 
$1500000, and whose assets are $150000 ? 

466. It often , happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided among the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake; 

The process of finding each man's loss, in such instances, is 
called General Average. 

Obs. The operation is the same as that in solving questions in bankruptcy 
and partnership. 

49. A, B and C, freighted a ship from New York to Liverpool ; 
A had on board 100 tons of iron,' B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard : what was the loss 
of each ? 

50. A packet worth $36000 was loaded with a cargo valued at 
^65000. In a tempest the master threw overboard'$25250 worth 
of goods : what per cent, was the general average ? 

51. A steam ship being in distress,, the master threw \ of 
the cargo overboard ; finding she stUl labored, he afterwards 
threw overboard \ of what remained. The steamer was worth 
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$120000, and the cargo $240000 : what per cent, was the genera! 
average, and what would be a man's loss who owned ^ of the ship 
and cargo ? 

62. A man mixed 25 bushels of peas worth 6s. a bushel, with 
15 bushels of corn worth 4s. a bushel, and 20 bushels of oats 
worth 3s. a bushel : what was the mixture vyorth per buslvel ? 

Analysis. — 25 bu. peas a:t 6s. = 150s., value of the peas; 
15 bu. corn at 4s. = 60s., " " corn; 

and 20 bu. oats at 3s.=:: 60s., " " oats. 
The mixture=60 bu. and 2'70s., value of whole mixture. 

Now if 60 bu. mixture are worth 270s., 1 bu. mixture is, worth 
sVof270s. ; and 2'70s.-7-60=4is. Jns. 

Proof. — 60 bu. at 4-i^s.=270s., the value of the whole mixture^ 

467. The process of finding the value of a compound or mix- 
ture of articles of different values, or of forming a compound 
which shall have a given value, is called Alligation. Alligation is 
usually divided into two kinds, Medial and Alternate. 

Obs. ] . When the prices of the several articles and the number or quantity 
of each are given, the process of finding the value of the mixture, as in the last 
example, is called Alligatwih Medial. 

2. When the jmce of ^;he mixture is given, together with the price of each 
article, the process of finding how much of the several articles must be taken 
to form the required mixture, is called AUigaticyii Alternate. Alligation Alter- 
nate embraces three varieties of examples, which are pointed out in the follow- 
ing notes. 

63. If you mix 40 gallons of sperm oil worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth pet gallon ? 

64. At what price per pound can a grocer afford to sell a mix- 
ture of 30 lbs. .of tea worth 4s. a pound, and 40 lbs. worth 7s. a 
pound ? 

- 55. If .120 lbs. of butter at 10 cts. a pound are mixed with 24 
lbs. at 8 cts. and 24 lbs. at 5 cts. a pound, iVhat is the mixttire 
worth ? 

66. A tobacconist had three kinds of tobacco, worth 15, 18, 
and 25 cents a pound : what is a mixture of 100 lbs., of each 
worth per pound V 
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51. A liquor dealer mixed 200 gallons of alcohol worth 50 cts. 
» gallon, with 100 gallons of brandy worth f 1.75 a gallon : what 
was the value of the mixture per gallon ? 

68. A grocer sells imperial tea at 10s. a pound, and hyson at 
•ts. : what part of each must he take to form a mixture which he 
can afford to sell at 6s. a pound ? 

A'."';. — t. It will be observed In this example that the price of the mixtv/rt 
and also the price of the several articles or ingredients are given, to find what 
part of ;ach the mixture must contain. 

Analysis. — Since the imperial is worth 10s. and the required 
mixture 6s:, it is plain he would lose 4s. on every pound of impe- 
rial which he puts in. And since the hyson is worth 4s. a pound 
and the mixture 6Si, he would gain 2s. on every pound of hyson 
he puts in. The question then is this : How much hyson must 
he put in to make up for the loss on 1 lb. of imperial ? If 2s. 
profit require 1 lb. of hyson, 4s. profit will require twice as much, 
or 2 lbs. He must therefore put in 2 lbs. of hyson to 1 lb. of im- 
perial. 

Proof — 2 lbs. of "hyson, at 4s. a pound, are worth 8s., and 
1 lb. of imperial is worth 10s. Now 8s.+10s.=18s. And if 
3 lbs. mixture are worth 18s., 1 lb-, is worth \ of 18s., which is 
6s., the price of the mixture required. 

59. A farmer has. oats which are worth 20 cts. a bushel, rye 
55 cts., and barley 60 cts., of Tvhich he wishes to make a mixture 
worth 50 cts. per bushel : what part of each must the mixture 
contain ? 

Analysis. — The prices of the rye and barley must each be com- 
pared with the price of the oats. If 1 bu. oats gains 30 cts. in 
the mixture, it will take as many bu. of rye to balance it, as 5 cts. 
(the loss per bu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 lu. oats gains 30 cts., it -vvfll take as many bushels of bar- 
lev to balance it, as 10 cts. (the loss per bu.) are contained times 
In 30 cts., viz : 3 bu. Hence, the mixture must contain 2 parts 
»f oats, 6 parts rye, and 3 parts barley. 

60. If a man have four kinds of sugar worth, 8, 9,-11, and 12 
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cents a pound respectively, how much Tjf each kind must he tak« 
to foi-m a mixture worth 10 cents a poiind ? 

Note.— 2. In examples like the preceding, we compare two kinds together, 
one of a higher and the other of a lower price than the required mixture ; theu 
compare the other two kinds in the same manner. In selecting the pairs tu 
be compared together, it is necessary that the price of one article shall be 
above, and the other below the prica-of the mixture. Hence, when there -are 
several articles to be mixed, some cheaper and others dearer than the mixtare, 
a variety of aaiswers may be obtained. Thas, if we compare the liighest and 
lowest, then the other two, the mixture will contain 1 part at 8 cts. ; 1 part at 
Sets.; 1 part at 11 cts.; and 1 part at 1-2 cts. Again, by comparing those 
at 8 and 1 1 cts., and those at 9 and 13 cts. together, we obtain for the mixture 

1 part at 8 cts. ; 3 parts at 1 1 cts. ; 2 parts at 9 cts. ; and 1 part at I'J cts. 
Other answers may be found by comparing the first with the tliird and 

fourth ; and the second with,the fourth, &c. 

01. A goldsmith having gold 16, 18, 23, and 24 carats fine, 
wished to make a mixtur,e 21 carats fine : what part of each must 
the mixture contain ? 

62. A farmer had 30 bu. of corn worth 6s. a bu., which he 
wished to mix with oats worth 3s. a bu., so that the mixture may 
be worth 4s. per bu. : how many bushels of oats must he use ? 

Note. — 3. In this example, it will be perceived, that the price of the mix- 
ture, with the prices of the several articles and the ijrianlilij of one of theia 
are given, to find how much of the other article the mixture must contain. 

Analysis. — Reasoning as above, we find that the mixtute f\vith- 
out.regard to the specified quantity of corn) in order to 1 c worth 
4s. per bu., must contain 2 bu. of oats to 1 bu'. of corn. Henee, 
if 1 bu. of corn requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of corn wiU require 30 times as much ; and 

2 bu.X 30=60 bu., the quantity of-oats required. 

63. A merchant wished to mix 100 gallons of oil worth 80 cts. 
per gallon, with two other kinds worth 30 cts. and 40 cts. per gal- 
lon, so that the mixture may be worth 60 cts. per gallon : how 
jjiany gallons of each must it contain ? 

64. A merchant has Havana coffee at 12 cts. and Java at 
18 cts. per pound, of which he wishes to make a mixture of IflO 
lbs., which he can sell at 16 cts. a pound: how much of eiwls 
must he use ? 
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Note.— 4. Iri this example, the wholj quantity to be mixed, the price of tha 
mixture, and the prices of the several articles are given; to find km mitch of 
(each must be taken. 

Analysis. — On 1 lb. of the Havana it is obvious he will gain 
4 cts., and on 1 lb. of the Java he will losfr 2 cts. ; therefore to 
b.alance the 4 cts. gain he must put in 2 lbs. of Java ; that is, the 
mixture must contain 1 part of Havana to 2 parts of Java. Now 
if 3 lbs. mixture require 1 lb. Havana, 150 lbs, mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz : 50 lbs. But the mixture contains twice 
as much Ja,va as Havana, ^nd 50lbsX2=:100 lbs. 

Ans. 50 lbs.. Havana, and 100 lbs. Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d., 18d., and 22d. a pound, so that the mixture may 
be worth lOd. a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
long wOl it take 30 horses to consume 1728 quarts? 

Analysis. — Since 10 horses will consume V20 qts. in '6 days, 
1 horse will consume -jV of 720 qts. in the same time ; and -jV of 
720 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 days, 
in 1 day he will consume -J- of .72 qts,, which is 12 qts. Again, 
if 12 qts, last 1 horse 1 day, 1728 qts. will Isst him as many 
days as 12 qts. are contained times in 1728 qts., viz: 144 days. 
Now if 1 horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in iV of the time; and 144 d.-f-30=4|-. 

Ans. 30 horses will consume 1728 qts. in 4-f days. 

468. This and similar examples are usually placed under the 
rule of Compound Proportion, or Double Rule of Threei 

67. If 15 horses consume 40 tons of hay in 30 weeks, how many 
Eorses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make 9 rods of wall in 12 diys, how long will 
H take 10 men to make 36 rods? 

69. If 35 bbls. of water wiU last 950 men 7 months, how many 
men will 1464 bbls. of water last 1 month ? 
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'?0. If 13908 men consume 732 bbls. of flour in 2 months, in 
how long time will 425 men consume 175 bbls. ? 

71. If the interest of |30 for 12 months is S2.10, how much is 
the interest of $1560 for 6 months ? 

72. If the interest of $150 for 8 months is $28, how much is 
the interest of 816425 for 6 months ? 

73. A man being asked how much money he had, replied that 
f, f , and f of it made $980 : what amount did he have ? 

Analysis.— it is' plain that ■f+-J+f=ff. (Art. 202.) Thfl 
question then resolves itself into this : 8980 are ^ of wliat sum? 
Now if 8980 are if of a certain sum, -^ is -,-V of $980 ; and $980 
-^49=820, and ff is $20x24=8480. Ans. 

PnooF. — I of $480=8020 ; i of |480=$360 ; and f of $480 
=$300. Kow 832O+$36O+$3O0=$98O, according to the con- 
ditions of the question. 

469. This and similar examples are placed under the rule of 
Position. The shortest and easiest method of solving them is by 
Analysis. 

74. A sailor having spent -J- of his money for his outfit, depos- 
ited f of it in a savings bank, and had $50 left : how much had 
he at first ? 

75. A man laid out -J- of his money for a house, -J- for furniture, 
and iad $1500 left ; how much had he at fii-st? 

76. A man lost -^ of his money in gambling, ^ in betting, and 
spent f in drinking ; lie had $259 left : how much had he at first? 

77. Wliat number is that -f and f of which is 102 ? 

78. What number is that i, ^, -J-, and ^ of which is 450 ? 

79. What number is that ^ and f of which being added to 
itself, the sum will be 164? 

80. What number is that -f of which exceeds f of it by 18 ? 

81. A post stands 40 feet above wafer, -J- in the water, and i 
in the ground : what is the length of the post ? 

82. Wliat will 376 yds. of muslin cost, at 2s. and Gd. per yd.1 

Analt/sis.— 2s. 6d.=£i. Now if 1 yd. costs £i, 376 yds.- will 
cost 376 times as much ; and £iX376=£47. Ans. 
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83. If 1 yard- of sili costs 50 cents, what will 256 yards 
cost? 

Analysis. — 50 cts.=li. 'Sow if 1 yd. costs $i-, 256 yds. -will 
eost 256 times as much; and $^X256=$128. Ans. 

470. Examples like the preceding, in which the price of a 
single article is an aliquot part-of a dollar, &c., are usually classed 
under the, rule of Practice. 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aliquot parts ; and it is chiefly employed in "computing the, 
prices of commodities." 

Obs. After giving several tables of aliquot parts in money, weight, and 
measure, the same author proceeds to divide his subject into ficeli-c subdivi- 
sions or cases, and gives S specific rule for each case, to be committed to mem- 
ory by the pupil. It is believed, however, that so many specific rules are worse 
than useless. They have a tendency to prevent the exercise of thought and 
reason, while-they tax the time and memory of the student with a multiplicity 
of particular directions for the solution of a class of examples, which liis com- 
mon sense, if permitted to be exercised, will solve more expeditiously by 
Analysis. 



TABLE OF 


ALIQUOT PARTS OF % 


1, £1, AND Is. 


Parts-of a Dollar. 


Paris of a Pound sterling. 


Purls of a Shilling slerling. 


50 cts.=!j;i 


iOs. =£i 


6 pence =\ shil. 


33i cts.=8i 


6s. 8d.=£-J 


4 pence =i shil. 


25 cts.=$i 


5s. =£i 


3 pence =\ shil. 


20 cts.=$i- 


4s. =£i 


2 pence =-J- shil. ' 


lef cls.-=-'<i 


3s. 4d.=£i- 


\\ pence =i shil. 


12i cts.=-Si 


2s. 6d.=£i 


1 penny=-A shil. 


10 cts.^^iV 


2s. =£A 


\ penny =2'^ shil. 


8i CtS.=8T4 


Is. 8d.=£A 


7 pence =is.-f-i\s. 


6-1- cts ^-'S^ 


Is. =£A 


8 pence =-is.-fJs. 


, 5 cts.=S;-5^j- 


lls.=£i-(-£A- 


9 pence —is. 4- \7-,. 



NoU;. — If the price itself is not an aliquot part of Kl, or £1, c&^., it may 
lomelimcs be divided into such parts as will be aliquot parts of SI, £1, &c., 
i>r which will be aliquot parts,of each other. Thus, 87i cts, is not an aliquot 
part of SI, but 87i cts.=50-|- 'JS-f-iaj cts. Now50cts.=$i ; 95cts,=$}; and 
13i cts,=ij. Or thus : 50 ct3.=$i, 25 cts.=J of 50 cts., and 12J cts.=:J of 
g5 eta 
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84. What will 680 bu. of wheat eost, at 8li cts. per bushel ? 
Analysis.— It is plain, if the price were $1 per bu., the cost of 

680 bu. would be $680. Hence, 

Were the price 50 cts. the cost would be i of $680, which is $340 
" " 25 cts. " " i of $680, which is $17? 

12^ cts. " " i of $680, which is 8 85 

Out since the price is 50+25 + 12^ cents, the cost'must Jse $59S 
Or, thus : $1 X680=$680, the cost at $1 per bushel. 
At 50 cts., or $i, it will be i of $680, or $340 

" 25 cts., i of 50 cts., " " .i of $340, or $170 
" 12i-cts., ^ef 25cts., " " j of $170, or $ 85 
Therefore the whole cost is $595. Am. 

85. What cost 478 yards of cashmere, at 50 cts. per yard ? 

86. Wliat cost 1560 lbs. of tea, at 75 cts. per pound? 

S7. What cost 2400 gals, of molasses, at 37^ cts. per gal. ? 

88. Wliat cost 1800 yds. of satinet, at 62^ cts. per yard? 

89. At 25 cts. per bushel, what cost 1470 bu. of oats? 

90. At 33i cts. a pound, what cost 1326 lbs. of ginger? 

91. At 6-J- cts. per roll, what cost 3216 rolls of tape ? 
02. At 8i cts. per pound, what cost 4200 lbs. of lard ? 

93. At 12-J- cts. per dozen, what cost 1920 doz. of eggs? 

94. At 16| cts. a pound, what cost 4524 lbs. of figs? 

95. At 66-f cts. per- yard, what cost 1620 yds. of sarcenet? 

96. What cost 840 bu. of rye, at $f per bushel ? 

97. What cost 690 yds. of cloth, at 6s. 8d. per yard? 
Analysis. — ^At £1 per yard the cost would be £690. But 

6s. 8d. is,£-J; therefore the cost musit be -^ of £690, which is 
£230. Ans. 

98. What cost 360 gals, of wine, at les. per gallon? 
^na^jisi*.— 16s.=10s.+5s. + ls. Now 10s.=£i; 5s.=£ti 

ls.=-|^ of 5s. 
If the price were £1 per gal., the cost of 360 gals, would be £360, 
At 10s., £h it will be^ of £360, or £l80 
" ,5s., i of 10s., " i of £180, or £ 90 
" Is., i of 5s., " i of £ 90, or £ 18 
Therefore the whole cost is £288. Ans. 
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99. What cost 1240 yds.* of flannel; at 3s. 4(1. per yard? 

100. "What cost 2128 lbs. of spice, at 2s. 6d. per pound? 

101. What cost 5250 yds. of lace, at 6d. per yard"? 

102. What^ost 56480 yds. of tape, at l^d. per yard? 

4-7 1. Notwithstanding the law requires accounts to be kept 
m Federal Money, goods are frequently sold at prices stated ia 
the denominations of the old state currencies. 

When tht! price per yard, pound, &c., stated in those currencies, 
is an aliquot part of a. dollar, the answer may be easily obtained 
in Federal Money. 

TABLE OF ALIQUOT PARTS LN DIFrERENT STATE CURRENCIES. 



Parts of a Dollar, 


Parts of a Dollar, 


Paris of a Shilling, 


New York Currency. 


New England Currency. 


N. E. and N. Y. Currency. 


4 shil. =%i 


3 shil. =$i 


6 pence =-J- shil. 


2s. Sd.=-Si 


X 2 shil. =Si 


4 pence =i shil. 


2 shU. =^i 


Is. ed.^i-j- 


3 pence =■}■ shil. 


Is. 4:d.=H 


1 shil. =8i 


2 pence = + shil. 


1 shil. =8i 


4s.=8i+li ■ 


1-J- pence =-^ shil. 


I oS. = Si-i-Si 


5s.=8i+Si 


1 penny=-i'f shU. 



Xo:c. — 1. In N. T. currency 8s. make SI ; in N. E. currency 6s. make 81. 
From example 103 to 119 inclusive, the prices are given in N. Y. currency; 
from example 120 to 133 inclusive, they are given in N. E. currency. For 
the mode of reducing the different State currencies to each other and to Federal 
Money, seevSection XVII. 

103. At'ls. 4d. per yard, what cost 726 yds. of cambric ? 
Analysis. — If the price were dl per yard, the cost would be 

HX'726=$'726. But Is. 4d.=¥i; therefore the cost must b« 
f of S'726, which is S121. Ans. 

104. What cost 896 bu. of wheat at 6s. per bushel? 
Analysis. — 6s. = 4s. + 2s. Now4s.=$i; and 2s. =i of 4s. 
At $1 a bushel the cost would be 6896. 

At 4s., -?i, it will be i of $896,- or 8448 
" 2s., i of 4s., " " i of $448, or $224 
Therefore the whole cost is $672. Am. 

Or, thus : 6s=$f ; therefore the number of bu. minus ■} of itself, 
win b« the coBt,'and 896—224 (i of 896)=672. Am. $672. 
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105. What cost V52 yds, of balzorme, at 2s. 8d. per yard? 

106. What cost 1232 yds. of cahco, at Is. 6d. per yard ? 

107. What cost 763 lbs. of pepper, at Is. 3d. a pound? 

108. What cost lllG bu. of apples, at Is. 4d. per bushel? 
109 Wliat cost 1920 yds. of shirting, at Is. 2d. per yard? 

110. At 6s. a basliet, what will 15G0 baskets of peaches cost ? 

111. At 5s. 4d. £1 pound, what will 1200 lbs. of tea oonae to? 

Note.— 2. Since 5s. 4d, is J less than gl, it is plain" 1200— 400=,f800. Am. 

112. At 7s. per 5'ard, what will 432 yds. of crape cost? 

113. At 6s. 8d. a pound, what cost 972 Its. of nutmegs? 

114. At 2s. 8d. a pair, what cost 864 pair of cotton hose ? 

115. At lid. a yard, how much will 2800 yds, of tape come to? 
-116. What cost 1628 yds. of flannel, at 4s. per yard? 

117. What cost 2560 bu. of oats, at 23. per bushel? 

118. What cost 9600 lbs. of wool, at 2s. 6d. a pound? 

119. Wliat cost 3200 lbs. of sugar, at 6d. per pound? 

120. What cost 600 yds. of damask, at 5s., N. E. cur., per yard ? 
Note. — 3. 5s. N. E. cur. is |- less than ®1 ; hence, tiOO— 100=©500. Av^. 

121. What cost 2500 bu. of potatoes, at Is. 6d. per bushel? 

122. Wliat cost 1440 yds. of gingham, at 2s. per yard? 
123." How much will 4848 chickens cost, at Is. apiece? 

124. How much will 1680 slates cost, at Is. 6d. apiece? 

125. How miich will 920 turkeys cost, at 4s. 6d. apiece? ' 

126. What cost 4860 lbs. of butter, at Is. Id. per pound? 

127. What cost 1260 melons, at 8d. apiece? 

128. What cost 2340 lbs. of tea, at 4s. a pound? 

129. What cost 240 bu. of peas, at 4s. 6d. per bushel? 

130. What cost 720 pair of gloves, at 5s. 3d. a pair? 

131. What cost 360 bushels of corn, at 3s. per bushel? 

132. What cost 7686 lbs. of butter, at Is. per pound? 

133. What cost 960 yds. of silk, at 5s". per yard ? 

134. What will 75 lbs. of butter cosf, at $16.80 per cwt. ? 

135. What will 125 lbs. of wool cost, at S36 per hundred? 

136. What will 15 cwt. of hemp cost at $60 per ton ? 

137. What will 2500 lbs. of iron. cost, at $72 per ton? 

138. What cost li acre of land, at 8120 per acre? 
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SECTION XIV. 

RATIO AND PROPORTION. 

Art. 473. In comparing numbers or quantities with each 
Other, we may inquire, either luyw much greater one of the. num 
bers or quantities is than the other ; or how many times one of 
them contains the other. In finding the answer to either of these 
inquiries, we discover what is called the relation betAveen the two 
numbers or quantities. 

473. The relation between the two quantities thus compared, 
is of two kinds : 

First, that which is expressed by their difference. 

Second, that which is expressed by the quotient of 'the one di- 
vided by the other. 

47 4. Ratio is that relation between two numbers or quanti- 
ties, wliich is expressed by the quotient of the one divided by the 
other. Thus, the ratio of 6 to 2 is 6-^2, or 3 ; for 3 is the quo- 
tient of 6 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their dif- 
ference, is sometimes called arilkvieticaZ ratio ; while that denoted by the quor 
tient of the one divided by the other, is called geomelrical ratio. Thus 4 is tha 
arithmetical ratio of 8 to 4 ; and 2 is the geometrical ratio of 8 to 4. 

But as the term arithmelical ratio is' merely a sulrstitute for the word differ ■ 
ence, the term difference, in the succeeding pages, is used in its stead ; and when 
the word ratio simply is used, it signifies that which is denoted by the quolieni 
of the one divided by the other-, as in the article above. 

475. The two given numbers thus compared, when spoken 
of togethei', are called a couplet ; when spoken of separately, they 
arc called the terms of the ratio. 

The first term is the antecedent ; and the last, the consequent. 

Q^ BST.— 472. In how many ways are numlicrs or quantities compared ? 474. What Is 
laiio 'I 475. Wliat are the two given numliers called when spoken of together 1 WbMi 
■poken of separately ^ 
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476. Ratio is expressed in two ways : 

Mrst, in the form of a fraction, fnaking the antecedent th« 
numerator, and the consequent the denominator. Thus, the ratio 
of 8 to 4 is written f; the ratio of 12 to 3, ^, &c. 

Second, lay placing two points or a colon ( : ) between the num- 
bers' compared. Thus, the ratio of 8 to 4 is written 8:4; the 
ratio of 12 to 3, is 12 : 3, &c. The expressions f, and 8 : 4, are 
of the same import, and one may be exchanged for the, other, at 
pleasure. 

Obs. 1. The sign ( : ) used to denote ratio, is derived from the sign of divi- 
fflon, ( -i- ) the horizontal line being omitted. The English mathematiciana 
put the antecedent for the numerator, and the consequent for the denomina- 
tor as above ; but the French put the consequent for the numerator arid the 
antecedent for the denominator. The Enghsh method appears to be equally 
simple, while it is confessedly the most in accordance with reason, 

3. In order that amcreie numbers may have a ratio to each other, they must 
necessarily express objects so far of the same nature, that one can be properly 
said to be eqiuil to, or greater, or less than the other. (Art. 294.) Thus a foot 
has a ratio to a yard ; for one is t/iree times as long as the other ; but a foot 
has not properly a ratio to an hour, for one cannot be said to be longer or 
shorter than the other. 

4T7. A direct ratio is that which .arises, from dividing the 
antecedent by the consequent; as 6-^2. (Art. 474.) 

478. An inverse, or reciprocal ratio, is the ratio of the recip- 
rocals of two numbers. (Art. 160. Def. 10.) Thus, the direct 
ratio of 9 to 3, is 9 : 3, or -f ; the reciprocal ratio is -J- : -|-, or -J-H- 
i=%; (Art. 229;) that is, the consequent 3, is divided by the 
antecedent 9. 

Note. — The term inverse, signifies i'lyverted. Hence, 

An inverse, or reciprocal ratio is expressed hy inverting the frao' 
tion which expresses the direct ratio ; or when the notation is by 
points, by inverting the order of the terms. Thus, 8 is to^4, in- 
versely, as 4 to 8. 

CiuBsT. — 476. In how many ways is ratio expressed ? Tlie first? The second? Ohs. 
(Vhich of the terms do the English mathematicians put for the numerator? VThich do 
auo French ? In order that concrete numbers may have a ratio to each other, what kind 
of objects must they express ? 477. What is a direct ratio ? 478. yVhat is an inverse 01 
iecl{>io«l rafio ? Haw is a reciprocal ratio expressed by a frutloB ? How by ftiaXt 3 
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479. A simple ratio is a ratio whioli has but one antecedent 
and one consequent, and may be either direct or inverse ; as 9 : 3, 
ori:t. 

48 O. A compound ratio is the ratio of the products of the 
corresponding terms of two or more simple ratios. Thus, 
The simple ratio of 9 : 3 is 3 ; 

And " "of 8: 4 is 2; 

The ratio compounded of these is 72 : 12=6. 

Obs. 1. A compound ratio is of the satae naMre as any other ratio. The 
term is used to denote the origin of the ratio in particular cases. 
3. The compound ratio is equal to the product of the simple ratios. 

Ex. 1. What is the ratio of 27 to 9 ? Ans. 3. 

2. What is the ratio of 8 to 32 ? Ans. -J-. 

Required the ratio of the following numbers : 

3. 14 to 7. 13. 324 to 81. 23. 63 lbs. to 9 02. 

4. 36 to 9. 14. 802 to 99. 24. 68 yds. to 17 yds. 

5. 54 to 6. 15. 9 to 45. 25. 40 yds. to 20 ft. 

6. 108 to 18. 16. 17 to 68. 26. 60 miles to 4 fur. 

7. 144 to 24. 17. 13 to 52. 27. 45 bu. to 8 pks. 

8. 136 to 17. 18. 27 to 135. 28. 6 gals, to 1 hhd. 

9. 261 to 29. 19. 53 to 212. 29. 3 qts. to 20 gal. 

10. 567 to 63. 20. 47 to 329. 30. £1 to l5s. 

11. 405 to 45. 21. 18 lbs. to 6 lbs. 31. 15s. to £3. 

12. 576 to 64. 22. 28 lbs. to 4 lbs. 32. £10 to lOd. 

48 1 • From the definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the value of a fraction whose numerator and 
denominator are respectively equal to the antecedent and conse- 
quent of the given couplet ; for, each is the quotient of the numer- 
ator divided by the denominator. (Arts. 474, 185.) 

Obs, Prom the principles of fractions already established, we may, there- 
fore, deduce the following truths respecting ratios. 

ttDzsT —479. What is a simple ratio ? 480. What is a compound ratio 1 Obt. l^m H 
a&r l> lu ntttue thnn other ratios t What Is th» tsim mwl to iaaat» 1 

14 
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482. To multiply the antecedent cf a couplet hy am/ number 
multiplies the ratio hy that number ; and to divide tlie antecedent, 
divides the ratio : for, multiplying tlie numerator, multiplies the 
Talue of the fracticn by that number, and dividing the humcrator, 
divides the value. (Arts. 186, 187.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16 X 2 : 4 is 8, which equals 4X2; 

And " 1 6 -r2 : 4 is 2, -which equals 4 -f- 2. 

Obs. With a given consequent the greater the antecedent, the greater th» 
raiio ; and on the other hand, the greater the ratio, the greater the antece- 
dent. (Art. laX Obg.) 

483« To multiply the consequent of a couplet by any number, 
divides the ratio by that number • and to divide the consequent, 
multiplies the ratio : for, multiplying the denominator, divides thfr 
value of the fraction by that number, and dividing the denomina- 
tor, multiplies the value. (Arts. 188, 189.) 

Tlius, the ratio of 16 : 4 is 4 ; 

The " 16 : 4 X 2 is 2, vrhich equals 4-;-2 ; 

And " • 16 : 4-^-2 is 8, which equals 4X2. 

Obs. With a given antecedent, the greater the cmiseqjtent, the less the reetwi 
«nd the greater the ratio, the less the consequent. (Art. 189. Obs.) 

48 4. To multiply or divide both the antecedent and consequent 
ttf a couplet by the same number, does not alter the ratio : for, mul- 
viplying or dividing both the numerator and denominator by the 
eame number, does not alter the value of the fraction. (Art. 191.) 

Thus, the ratio of 12 : 4 is .3 ; 

The " 12X2:4X2 is 3; 

And " 12^2:4h-2 is 3. 

485< If the two numbers compared are equal, the ratio is s 
unit or I, and is called a ratio of equality. Thus, the ratio of 
6X2 : 12 is 1 ; for the value of if=l. (Art. 196.) 

QuEHT. — 482. What is the effect of multiplying the antecedent of a conpiet hy any num 
her 1 Of ilividlTig the antecedent 1 483. Wh;it is the effect of multiplying the consequeai 
by any nmiiberl Of dividing the consequent? Why? 484. What is the etTect of mil. 
ttplying or dividing both the antecedent and consequent by the same number? Why* 
9B&. Wlien the two numbers compafred are equal, what is the ra;Lo ? What is it calleU-l 
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486. If the antecedent of a couplet is greater than the conse- 
quent, the ratio is greater than a unit, and is called a ratio of 
greater ivequality. Thus, the ratio of 12 : 4 is 3 ; for the value 
of V=3. (Art. 196.) 

487. If the antecedent is less than the consequent, the ratio 
is less than a unit, and is called a ratio of less inequality. Thus, 
Ihe ratio of 3 : 6 is f, or ^ ; for f =^. (Art. 195.) 

Oes. 1 . The direct ratio of two fractions which have a common mi/meratorj, 
18 the same as the reciprocal ratio of their denominators. Thus, the ratio of 
J : -f is the same as -J- : .J-, or 8 : 4. 

2. The ratio of two fractions which have a common denominator, is the 
same as the ratio of their numerators. Thus, the ratio of ^ : ^ is the same 
as that of 8 : 4,, viz : 2. Hence, 

488. The ratio of any two fractions may he expressed in 
whole numbers, by reducing them to a common denominator, and 
then using the numerators for the terms of the ratio. (Art. 484.) 
Thus, the ratio of -^ to ^ is the same as ^ : -j^-, or 6 : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms ? Ans. i. 

34. What is the inverse ratio of 4 to 12 ? Ans.^-^-^:=S, 

35. What is the direct ratio of 64 to 8 ? Of 9 to 63 ? 

30. What is the direct ratio of 84 to 21 ? Of 256 to 32 ? 

31. What is the inverse ratio of 4 to 16 ? Of 28 to 7 ? 

38. What is the inverse ratio of 42. to 6 ? Of 8 to 72 ? 

39. Which is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 

40. Which is the greater, the ratio of 86 to 240, or that of 45 
to 72? 

41. Which is the greater, the ratio of 120 to 85, or that of 
240 to 170? 

42. Wliich is the greater, the ratio of 624 to 416, or that of 
936 to 560? 

43. Is the ratio of 5 X 6 to 24, a ratio of greater, or less in- 
equality ? 

CU'saT. — 486. When the antecedent is greater than the consequent, what is the mtio 
caltrd 1 487. If the antecedent is tess than the consequent, what is the ratio caUed 1 
i36. How may tlie ratio of two fracdons be exiffessed in whole numhars ? 
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44. Is the ratio of 6X9 to 7x8, a ratio of greater, or less in- 
equality ? 

. 45. Is the ratio of 2X4X16 to 4X32 a ratio of greater, or lesi 
inequality ? 

46. What is the ratio compounded of the ratios of 5 to 3, and 
1 2 to 4 ? 

47. What is the ratio compounded of 8 : 10, and 20 : 16 ? 

48. What is the ratio compounded of 3 : 8, and 10 : 5 ? 

49. What is the ratio compounded of 18 : 20, and 30 : 40 ?~ 

50. What is the -ratio compounded of 35 : 40, and 60 : 75, and 
21 to 19? 

51. What is the ratio compounded of 60 : 40, and 12 ; 24, and 
25:30? 

489. In a series of ratios, if the consequent of each preced- 
ing couplet is the antecedent of the following one, the ratio of the 
first antecedent to the last consequent, is equal to that com- 
pounded of all the intervening ratios. 

Thus, in the series of ratios 3 : 4 

4:7 
7:16 
the ratio of 3 to 16, is equal to that which is compounded 
of the ratios of 3 : 4, of 4 : 7, and 7': 16 ; for, the compound 

,. . 3X4X7 _ 3 
ratio is 4x7xi6 ~T6- o' ^ : 16. 

490. If to or from the terms of any couplet, tiuo other num- 
hers having tlie same ratio he added or subtracted, the sums or re- 
mainders will also have the same ratio. (Thomson's Legendre, 
B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 
20 : 5. And the ratio of the sum of the antecedents 12 + 20 to the 
Bum of the consequents 3+5, is the same as the ratio of either 
couplet. That is, 

13+20 12 20 
12 + 20 : 3+5 : : 12 : 3 = 20 : 5, or 3dr5-=-3-=-r-=4. 

So also the ratio of the difference of the antecedents, to the d^' 
ference of the consequents, is the same. That is, 

20-12 IS 20 
20—12 : 5 — 3 : : 12 : 3=20 : 6, or sTTS" =3" ="5-~*- 
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491. If in seveial couplets the ratios are equal, the sum of 
til the antecedents has the same ratio to the sum of all the const- 
fuents, which any one of the antecedents has to its cmisegiient. 

( 12:4=3 

Thus, the ratio of ] 15 = 5=3 
( 18:6=3 

Therefore the ratio of (12+15+18) : (4+5+6)=3. 

Obs. 1. A ratio of greater inequality is diminished by adding the same ti/wm- 
ier to both terms. Thus, the ratio of 8 : 2, is 4 ; and the ratio of 8+4 : 3+ 
4 is 3. 

2. A ratio of less i^iequality is increased by adding the same number to both 
the terms. Thus, the ratio of 2 : 8 is i , tind th»! ratio of 3+1 6 : 8+1 6 is |. 

PROPORTION. 

4;92« Proportion is ah equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for f =f , the ratio of each 
being 2. 

Obs. The termaof the two couplets, that is, the numbers of which the pro- 
portion is composed, are called proportionals. 

493. Proportion may be expressed in two ways. 

Jfirst, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points (: :) placed between the two ratios. 

Thus, each of the expressions', 12 : 6=4 : 2, and 12 : 6 ; : 4 : 2, 
is a proportion, one being equivalent to the other. TheJatter ex- 
pression-is read, "the ratio of 12 to 6 equals the ratio of 4 to 2," 
or simply, " 12 is to 6 as 4 is to 2."- 

Obs. The sign (: :) is said to be derived from the sign of equality, the fmr 
points being merely the exi/remities of the lines. 

494. The number of terms, in a proportion must at least be 
four, for the equality is between the ratios of two couplets, and 
each couplet must have an antecedent and a consequent. (Art. 4*76.) 

There may, however, be a proportion formed from three num- 
lers, for one of the numbers may be -repeated so as to form two 

QDE9T. — 492. What is Proportion *? 493. How many ways is propoition expressed ' 
IVhat is tlie first "i Tlie second % 494. How many terms must Khere be Li a iroi)ortion 1 
1Vhy7 Can a proportion be formed of three numbors? Howl 



S20 PROPORTION. I Sect. XIV 

terms. Thus, the numbers 8, 4, and 2, are proportional ; for the 
ratio of 8 : 4=4 : 2. It will be seen that 4 is the consequent in 
the fir^ couplet, and the antecedent in the last. It is therefor? 
a mea7i proportional between 8 and 2. 

Obs. 1. In this case, the numher repeated is called the middle term or ^:jaii 
proporiimial between the other two numbers. 

The last term is called a Ihird proportional to the other two numbers. Thui 
2 is a third proportional to 8 and 4. 

2. Care must be taken not to confound jjrapOT-Zifra with rrstfo. (Arts. 474, 493.> 
In a simple ratic^there are but two terms, an antecedent and a consequent*, 
whereas in a proportion there must at least he four terms, or twocoupkts. 

Again, one ratio may be greater or less than another; the ratio of, 9 to 3 is 
greater than the ratio of 8 to 4, and less than that of 18 to 2. One proportion, 
on the other hand, cannot be greater or less than another; for eguoMty does 
not admit of degrees., 

495. The first and Zosi terms of a proportion are called the 
extremes ; the other two, the means. 

Obs, Homologous terms are either the two antecedents, or the two conse- 
quents. Analogous terms are the antecedent and consequent of the same 
couplet. 

496< Direct proportion is an equality between two direct 
ratios. Thus, 12:4::9:3isa direct proportion. 

Obs. In a direct proportion, the first term has the same ratio to tlje second, 
as the third has to the fourth. ' 

497. Inverse or reoprocaZ "proportion is an equality between 
a direct and a reciprocal ratio. Thus, 8:4::-^:^; or 8 is to 4, 
reciprocally, as 3 is to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the same raSo 
to the second, as the fourth has to the third. 

498. If four nuitibers are proportimial, the product of the ex- 
tremes is equal to the product of the means. Thus, 8 : 4 : : 6 : 3 ia 
a proportion; for f=f, (Art. 492,) and 8X3=4X6. 

QnKST.-^Ofis. What is llie number repented culled ? What is llie Sist term called in 
su:hacase7 What i-^ ttie durerence between prnporllnn and ratio'? 49.5. Which terms 
ftre the e.\treines ? Which the means? 0/>s. What are honioloftoiis terms 7 AnalosouB 
terms ] 4%. What is direct proportion 1 Ohs. In direct proportion what ratio has the 
first term to the second 1 497. Wliat is inverse proportion 1 . Oba. What ratio has the 
first term to the second in tliis case 1 498. if four numbers are proportioual, what is th* 
product of the eztremes equal to 1 
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-Again, 12 : 6 : : + : f is a proportion. (Art. 496.) 
And i2x+=6xi. 
Obs. 1. The trjth of this proposition may also be aiustrated ia the jbllowiiic 

The nnmbeis 3 : 3 : : 6 : 9 are ebvioHdy propoiUonal. (Art. 492.) 

F;r, f z=f. (Art. 195.) Now^ 

Multiplying each ratio by 27, (the product of the denommatora.) 

im. 2x27 Gv27 

The proportjoa becomes-ig— =^i_. (Art. 21. Ai. 6.) 

Dividing b<«h the numerator aad the denominator of the first couplet by 3, 
Art. 19 1,) or canceling the denominator 3 arid the same factorin 27, (Art. 221,) 

»iso canceling the 9, and the same factor in 37, we have 2x3=6x3- But 2 

and 9 are the extremes of the given proportion, and 3 and 6 are the means; 

tence, the protluct of the extremes is eqnal to the product of the means. » 
2. Conversely, if the product of the extremes is equal to the product of t!ie 

means, the four numbers are proportional; and if the products are net^ equal, 

die numbers are not proportional. 

499. Proportion, in arithmetic, is usually divided into Simph 
and Compound. 

SIMPLE PROPORTION. 

500. Simple Proportion is an equality between two «?«/>& ■ 
ratios. It may be either direct or inverse. (Arts. 479, 496, 497.) 

Tlie most important application of simple proportion is the 
solution of that class of examples in which tJuree terms are given to 
find a fourth. 

501. We have seen that, if four numbers are in proportion, 
the .product of the extremes is equal to the product of the means. 
(Art. 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme ; and if the product of the 
extremes is divided by one of the means, the quotient will be the 

UrK!.-?.— C/M. If the prodnct of the extremes is eqnal to the product of the mejins, what 
is true of the four niiinhers 7 If the prmlacts are not eqiiHl. wh«t is true of (hem : 499 
Unu IS proportion usually diviiled ? 500. What is simple propoitiOD ; What is the most 
imporciat apiilication of it? SOI. if the product of the'iiieans is divided by one of the 
extremes, what will the quotient bet If the product uf the ejtuiemes is diviiJed by one of 
tite Gifiaas, what will the quotient be ? 
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other mean. For, if the product of two factors is divided by one 
of them, the quotient will be the other factor. (Art. 156.) 

Take thg proportion 8 : 4 : : 6 : 3. 

Now the product 8 X 3 -H 4 = 6, one of the means ; 

So the product 8 X 3 -r 6 = 4, the other mean. 

Again, the product 4 X fin- 8 =3, one of the extremes; 

And the product 4x6-;- 3 = 8, the other extreme. 

503. If, tJierefore, any three terms of a proportion are given, 
the fourth may he found by dividing the product of two of their, 
hy tfie other term. 

Obs. Simple Proportion is often called the Ride of Tkree, from the circum- 
stance that tliree terms are given to find a fourth. In the older arithmetics, it 
io also called the Golden Rule. But the fact that these names convey no idea 
of the nature or object of the rule, seems to be a strong objection to their use, 
not to say a sufficient reason for discarding them. 

Ex. 1. If the product of the means is 84, and one of the ex- 
tremes is 1, what is the other extreme, or tenn of the proportion ? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is 720, and one of the extremes 
is 45, what is the other extreme ? 

4. If the product of the means is 639, and one of the extremes 
IS 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 16, 
what is the fourth term ? 

Solution. — 12X 16=192, and 192-^8=24, the fourth term, or 
number required ; that is, 8 : 3 2 : : 16 : 24. 

6 . It is required to find the fourth term of the proportion, the 
first three, terms of which are 36, 30, and 24. 

7. Required the fourth term of the proportion, the first three 
terms of which are 15, 27, and 31. 

8. Eequired the fourth term of the proportion whose fiist three 
terms are 45, 60, and 90. 



tlmsi.—Ohs. What is simple proportion often called ? Do these terms eonvey an Mat 
4f the nature or object of the rule 1 
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9. If 8 yds. of broadcloth cost $96, how much will 20 yds. cost 
at the same rate ? 

Solution. — It is plain that 8, yds. has the same ratio to 20 yds. 
ns the cost of 8 yds., viz : $96, has to the cost of 20 yds. That is, 
8 yds. : 20 yds. : : 196 : to the cost of 20 yds.- 
Now $96X20=$1920,'and $1920-r8=$240. Ans. 

10. If 35 men will consume a certain quantity of flour in 20 
days, how long will it take 60 men to consume it ? 

Note. — Since the answer is days, we put the given days for the third term. 
Then, as the flour will not last 50 men so long as it will 35 men, we put the 
smaller number of men for the second term, and the larger for tne first. 
Ope7'ation. 

Men. Men. Days. 

60 : 35 ■: : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

50 ) 700 gether, and divide the product by the first 

14 days. Ans. term, as in the last example. 
Proof.— 50X14=35X20. (Art. 498.) 

503. From the preceding illustrations and piinciples, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that number for the third term, which is of the same 
kind as the answer or number required. 

11. Then, if by the nature of the question the answer must le 
greater tJian the third term, place the greater of the other two num- 
bers for the second term ; but if it is to be less, place the less of the 
otlver two numbers for tlie second term, and the other for the first. 

in. Finally, m,tdtiply the second and third terms together, divide 
Ifie product by the first, and the quotient will he the answer in the 
tame denomination as the third term. 

Proof. — Multiply the first term and the answer together, and 
if the product is equal to the product of tlie second and third terms, 
the work is right. (Art. 498.J 

Quest.— 503. In arranging the terms in simple proportion, which nnmber is put for the 
tbird term 1 H(<w arrange the other two numbers 1 Having stated the question how is the 
answer found 1 Of whatdeDOminationis the answer T How is simple proportion proved 

14* 
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Demonslration. — If four numbers are ^jroportional, we have seen that th« 
product of the means is equal to the product of the extremes; (Art. 498;) there- 
fore the product of the secoiuL arid third terms must be equal to that of the first 
and fourth. But if the produet of two factors is divided by one ol' them, tlie 
quotient wiU ob the other; (Art. 156;) conseii'ucntly, when the first three 
terms of a proportion are given, the product of the second and third terny di- 
vided hy \hG Jirsi^ must give th& fourth leTm or answer. 

The ohject of jilacing that number, which is of the same kind as the answxt, 
for ths third term, instead of the second, as is sometimes done, is twofold : 1st, 
it avoid., the necessity of the Rule of Three Inverse ; '2d, the third term, in 
many cases, has no 7-atto to the first ; conset^uently it is inconsistent with the 
principles of proportion to put it for the second term. Thus, in the ninth ex- 
ample, if we put ^9li for the second term, it would read, 8 yds. : ^6 : : 20 
yds. : ^240, the answer. But a yard can have no ratio to a dotlai ; for one 
cannot be said to be greater nor less than the other. (Art. 476. Obs. 2.) 

Obs. 1. If the first and second terms are compound numbers, reduce them 
to the lowest denomination mentioned in either, before the multiplication or 
ilivision is performed. 

When the third term contains different denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2, The process of arranging the terms of a question for solution, or put- 
ling it into the form of a proportion, is called' 5/«/r/t^ the qitestion, 

3. duestions in Simple Proportion, we have seen, may be solved by 
Analiisis. After solving the following examples by proportion, it will be an ex- 
cellent exercise for the student to solve them by analysis. (Art. 4(i2. Obs. 3.) 

11. If 16 barrels of flour cost §112, what will 120 ban-els cost? 

12. If 40 acres of land cost ■^540, what will 97 acres cost? 

13. If 641 sheep cost -S1023, what will-75 sheep cost? 

14. At the rate of 156 miles in 12 days, how far can a matt 
travel in 60 days ? 

15. How much hay, at $17.50 per ton, can you buy for $350 ? 

16. If $45 buy 03" lbs. of tea, how much will $1540 buy ? 

17. If 90 lbs. of pepper are worth 72 lbs. of ginger, how many 
lbs. of ginger are 64 lbs. of pepper worth ? 

18. A bankrupt compromised with his creditors, at C4 cts. tm a 
dollar; how much will be received on a debt of S2503.50 ? 

I'd. An. emigrant has a draft for £1400 sterling: how much il 
it worth, allowing $4.84 to a pound ? 



auiBT.— 04s. If the first and second terms contain different denominations, how ptO' 
eeed \ Wlien tlie third term contains different denominations, wh^t is to Iw done 1 Wliat 
bt meant by stating a question ? 
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SIMPLE "KOPORTION BY CANCELATION. 

20. If 12 tons of coal cost $648, how much will 9 tons cost? 

Operation. Having stated the question as be- 

T??f '^T^^ ^","o , fore, we perceive the factor 9 is com- 

„ - , mon to the nrst two terms, and 

s? 4U/...0 r, cr., A thoreforc may be canceled. (Ai-t, 

151. j" 

Or thus, — --- — =the answer. (Art. 503,) 

„ ^ 9X648 0XG48 ^ , , , „ 

i3ut — -- — = =$81, the same as before. Hencti, 

504. When the first term has factors common to either of 
tiie other two t-erms. 

Cancel the factors which are common, then proceed according/ to 
tlie ride above. (Arts. 151, 221.) 

Proof. — Place the answer in the denominator, or on the left of 
the perpendicular line, as the case may be, and if the factors oftht 
divisor exactly cancel those of the dividend, the work is right. 

Obs. I. The question should be stated, before attempting to cancel the com- 
mon factors. Wlien the terms are of different denominations, the reduction 
of them may sometimes be shortened by Cancelalion. 

2. Ihs^ad of points, it may sometimes be more convenient to place a p15f 
pervlicular hno between the .'irstand second terms, as in division of fractions. 
(Art. 2.'31.) In this case the. tnird term should be placed under the second, 
with the sign of proportion (,: ; ) before it to denote its origin, and its relation 
to the fourth term or the answer. 

3. It will be perceived that cancelation is applicable in Simple Proportion to 
nil those examples, whose first term has one or more factors common to it and 
citlier of the other terms. 

21. If 24 yds. of cloth cost $63, what will 320 yds. cost? 

Operation. 



tii yds. 



$^0 yds., 40 When aiTanged in this way, the 

: : S0$, 21 question is read, 24 yds. is to 320 



Ans. $21X40=$840. yds., as $63 is to the answer required 
22, If 20 bu. of oats cost £1, Low much will 2 quarts cost ? 
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23. If 12 bbls. of flour cost $88, what will 108 barrels ^ost f 

24. If 30 cows cost $480, what will 1Y3 cows cost? 

25. If a man can travel 240 miles in 16 days, how far can h« 
travel in 29 days ? 

26. If 48 men can build a ship in 84 days, how long would it 
teke 16 men to build it ? 

21. If i of a ton of hay costs £f, what will -f of a ton cost ? 

ton. ton. £ 

Solution.—^ : f : : i : Ans. Now,tXf X|-=£2. Ans. Hence, 

505> If the terms in a proportion axQ fractional, the question 
is stated, and the answer obtained in the same manner as if they 
were whole numbers. 

Obs. When the first and second terms are ftactions, we may reduce them to 
a common denominator, and then employ the numerators only ; for the ratio 
of two fractions which have a common denominator, is the saTne as the ratio 
st their numerators. (Art. 487. Obs. 2.) 

28. If f of a cord of wood cost $1.35, what will f of a cord 
cost? 

29. If -1^ of a yard of berege cost 6 shillings, what will -f- of a 
yard cost ? 

30. If -f of a yard of sarcenet cost f of a dollar, what will 3f 
yds. cost? 

31. K I of a pound of chocolate cost i of a dollar, what will 
25-f pounds cost ? 

32. What will 165 melons cost, at -f- of a doUar for 5 melons? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, B, and C, in proportion to the numbers 
7, 5, and 3 : how much land would each receive ? 

Solution. — Since the several parts are to be proportional to the 
numbers V, 5, and 3, the sum of which is 15, it is evident that the 
sTim of all the given numbers is to any one of them, as the whole 
quantity to be divided to the part corresponding to the number 
sised as the second term. 

That is 15 : 7 : : 420A. to A's share, which is 196 acres; 
Also 15 : 5 : : 420A. to B's " " "140 acres* 

And 15 : 3 : : 420A. to O's " " « §4 acres.' 

Proof.— 196+140+84=420A. the given number. (A^. 11.) 
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506. Hence, to divide a given number or quantity into parts 
which shall be proportional to any given numbers. 

Place the whole number or quantity to he divided for the third 
term, the sum of the given numbers for the first term, and each of 
the given, numbers respectively fw the second; then multiply and 
•iivide as before. (Art. 503.) 

34. A farmer wishes to^mix 100 bushels of provender of oats 
and com in the ratio of 3 to T : how many bushels of each must 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and 1 of tin: 
how much of each ingredient will be used in making a bell which 
weighs 2567 pounds ? 

36. Gunpowder is composed of 76 parts of nitre, 14 of char- 
coal, and 10 of sulphur : how much of each of these ingredients 
wUl it take to make a ton of powder ? - 

37. If 40.12 lbs. of sugar are worth $5.13, how much can bo 
bought for $125,375 ? 

38. The Vice-President's salary is $5000 a year : if his daily 
expenses are $10, how much can he lay up ? 

39. If -f lb. of snuff cost £-s\. "what will 150 lbs. cost? 

40. If f off of i of a sloop cost $1500, what willthe whole cost? 

41. If -J of f of an acre of land on Brtjadway is worth $8200, 
how much is -^ of -f of an acre worth ?■ 

42. A man bought -f of a vessel and sold f of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which is 
7 ft. 6 in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft. 
2 in. in circumference, turn round in going the same distance ? 

45. There are two numbers which are to each othes-as 15 to 
Si, the smaller of which is 75 : what is the larger? 

46 What two numbers are those which are to each other as 
6 to 6, the greater of which is 240 ? 

47. If two numbers are as 8 to 12, and the less is 320, what 
is the greater ? 
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48. There are two flocks of sheep which are to each other as 16 
to 20, and the greater contains 500 : how many does the less-con- 
tain? 

49. An express traveling 60 miles a day had been dispatched 
5 days, when a second was sei;t after him traveling 75 miles-a 
day : how long will it take the I \tter to overtake the former ? 

50. A fox has 150 rods the: tart of a hoimd, but the hound 
mns 8 rods while the fox runs t rods : how far must the hound 
run before he catches the fox ? 

51. A stack of hay will keep a cow 20 weeks, and a horse 15 
weeks : how long will it keep them both ? 

62. A traveler divided 80s. among 4 beggars in such a man- 
ner, that as often as the first received 10s., the second received 
9s., the third 8s., and the fourth 7s. : what did each receive ? 

53. Pure water is composed of oxygen and hydrogen in the ratio 
of 8 to 1 by weight : what is the weight of each in a cubic foot 
of water, or 1000 ounces avoirdupois ? 

COMPOUND PROPORTION. 

507. Compound Proportion is an equality between a co»i» 

pound ratio and a simple one. (Arts. 479, 480.) 

Thus, 6 : 3 ^ , „ „ . , 

> : : 12 : 3, is a compound proportion. 
Into 4 : 2 i ' ^ '^ 

That is, 6X4 : 3X2 : : 12 : 3 ; for, 6X4X3 = 3X2X12. 

Obs. Compound proportion is chiefly applied to the solution of examples 
which would require two or more statements in simple proportion. It is some- 
times called Double Rule of Three. 

. Ex. 1. If 8 men can reap 32 acres in 6 days, how many acre* 
can 12 men reap in 15 days? 

Suggestion. — When stated in the form of a compound propor- 
tion, the question will stand thus : 
8m. : 12m. » 
6d • 15d ( • ' 32 A. : to the answer. 

That is, the product of the antecedents 8X6, has the sams 



ansT.— 507. What is compound proportion? Ois. To what is it chieflv annllnl 1 
Wliat to It sometimes called 1 ■ ' " 
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ratio to the product of the consequents 12X15, as 32 has to th« 
Bnswer ; or simply, 8 into 6:12 into 15 : : 32 : to the answer. 

Operation. The product of the numbers 

32X 12X 15 = 5'760, standing in the 2d and 3d places 

And 8X 0=48. divided by the product of those 

Now 5760-^-48=120. standing in the first place, will 

Ans. 120 acres. . give the answer. 

iVore.— The learner wiii observe that it is not the ratio of 8 to 12 alone, 
aor that of 6 to 15, which is equal to the ratio of 33 to the answer, as it is 
Bometimes stated ; but it is the ratio cmipounded of 8 to 12, and 6 to 15, which 
is cqaal to the ratio of 32 to the answer. Thus, 8x6 : 12X15 : : 32 : 130, the 
answer. A compound proportion when stated as above, is read, " the ratio of 
8X6 is to 12X15 as 32 is to the answer." 

2 If 6 men can earn £42 in' 60 days working 8 hours per day, 
Kow much can 10 men earn in 84 days working 12 hours a day? 

Operation. 
6m ■ 10m ■> State the question, then 

60d. : 84d " ( : : £42 : to Ans. multiply and divide, as 
Shrs. ■: 12hrs. ) ^^f"""^- 

10X84X12X42=423360; and 6X60X8=2880. 
Now 423360-^ 2880= 147. Ans. £147. 

508. From the foregoing illustrations we derive the follow 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Place tliat numher which is jf the same kind as the answer 
required for the third term. 

II. Then take the otlier numbers in pairs, or two of a kind, and 
ari-ange them as in simple proportion. (Art. 503.) 

III. Finallii, multiply together all the second and' third terms, 
divide the result by the product of the first terms, and the quo- 
tient will be the fourth term or answer required. 

Quest. — 308. Instating a question in -compound proportion, whiclinumberduyou put fot 
Ifae third term 1 How arrange the 'otber numbers 7 Having stated ttie question, how !■ 
fta aiuwer found ? 
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'Proov.— Multiply the answer into all of the first terms or ante' 
eedents of the first couplets, and if the product is equal to the con' 
tinued product of all tlie second and third terms, tM work is right. 
(Art. 498.) 

Obs, 1. Among the given numbers there is but one which is of the slime 
kind as the answer. This is somefiines called the odd term, and is always ta 
be placed for the third term. 

2. If the anlecedmt and conseguervt of any couplet are compound numbers, 
they-must be reduced to the lowest denomination mentioned in either, befora 
the multiplication is performed. When the tJiird term contains different de- 
nominations, it must also be reduced to the lowest mentioned in it. 

3. Questions in Compound Proportion may be solved by Analysis; also by 
Simph Proporlion, by making two or more separate statements. 

3. If 12 horses ^an plough 11 acres in 5 days, how many 
horses can plough 33 acres in 18 days ? 

4. If a man walking 12 hours a day, can travel 250 miles m 10 
days, how long will it take him to travel 400 miles, if he walks but 
10 hours a day ? 

6. If 40 gallons of water will last 20 persons 5 days, how 
many gallons will 9 persons drink in a year ? 

6. If 16 laborers can- earn £15, 12s. in 18 days, how many 
laborers will it take to earn £35, 2s. in 24 days ? 

COMPOUND PROPORTION BV CANCELATION. 

1. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in "72 days, working 8 
hours a day ? 

Statement. 
45d. : '72d. ) Roii'- 
12hrs. : 8hrs. f : • 60 : to the answer. That is, 

0,2 4 
/2X8X60 WX8X00 ,, , , 
•'45X12 = ii$XU =^* '■°'^'- ^"'- ^^°'^' 



aoMT.— How are questions in compound proportion proveJ ? Obs Among th» livaa 
•nmbws, how many are of the same kind as the an.wer1 Cm que.Uonj In comnonai 
pvoportlon Ta» solved in any other way ? 
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509. When the first terms have factors common to the sec- 
ond or third terms. 

Cancel the factors which are common, then divide the product of 
those remmning in the second find third terms hy the prodiMt of 
those remaining in the first, and the quotient will he the answer. 

Pkoof. — Place the answer in the denominator, or on the left of 
the perpendicular line, and if ^he factors of the divisor and dividend 
exactly cancel each other, the work is right. 

Obs. 1. Instead of placing points between the antecedents and consequents 
of the left hand couplets of the proportion, it is sometiines more convenient to 
put a perpendicular line between them, as in division of fractions. (Art. 233.) 
This will bring all the terms whose product is to be divided on the right of the 
line, and those whose product is to form the divisor, on the left. In this case 
the third term should be placed below the second terms, with the sign of pro- 
portion (: :) before it, to show its origin, and its relation to the answer. 

3. It will be observed that Cancelation can be applied in Compound Pro- 
portion to all those examples vjho&e first terms have factors common to tho 
second terms, or to the third term. 

8. If 24 men can saw 90 cords of wood in 6 days, when the 
days are 9 hours long, how many cords can 8 men saw in 36 
days, when they are 12 hours long? 
Operation. 



0d. 
0hrs. 



0m. 
$$d., 2 
12hrs. 

: : ^c, 10 



Ans. 2X12X10=240 cords. 

9. If 6 men can make 120 pair of boots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 
working 10 hours a day? 

10. If 12 men can build a wall 30 ft. long, 6 ft. high, and 4 
ft. thickj in 18 days, how long will it take 36 men to bmld one 
360 ft. long, 8 ft. high, and 6 ft. thick. 

11. If a horse can travel 120 miles in 4 days when the days 
Rre 8 hours long, how far can he travel in 30 days when the days 
»re 10 hours long ? 

Quest. — 509. When the first terms have factors coinmoa to the second or third termfl 
fccw pioceed 1 - 
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12. If $250 gain $30 in 2 years, what will be the mterest of 
$760 for 5 years ? 

13- What will be the interest of $S00 for 4 years, if $600 wil) 
gain 142 in 1 year ? 

14. If $360 gain $14.40 m 8 months, what will $4800 gain in 
82 months'? 

15. If ii family of 8 persons spend $200 m 9 months, how 
much will 18 persons spend in 12 months? 

16. If 15 men, working 12 hours a day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 hours a day, to 
hoe 96 acres, 6 men being equal to 10 boys ? 

CONJOINED PROPORTION. 

510» When each antecedent of a compound ratio is equal in 
value to its consequent, the proportion is called Conjoined Propor- 
tion. 

Obs. Conjoined Proportion is often called the chain ruli:. It is chiefly used 
in comparing the coins, weights and measures of two countries, through th« 
medium of those of other countries, and in the higher operations of ei» 
change. The odd term is sometimes called the demand. 

\1. If 20 lbs. United States make 12 lbs. in Spain ; and 15 lbs. 
Spain 20 lbs. in Denmark ; and 40 lbs. Denmark 60 lbs. in Russia: 
how many pounds in Russia are equal to 100 lbs. U. S. ? 

Operation. Arrange the given terms in 

20 lbs. U. S. = 12 lbs. Spain pairs, making the frst term the 

15 lbs. Spain=20 lbs. Den. antecedent, and its equal the 

40 lbs. Den. =60 lbs. Rus. consequent; then since it is 

How many lbs. R. = 100 lbs. U. S. required to find how many of 

the last kind are ecjual to a 
given number^lOO lbs.) of the first, place the odd term or de- 
mand under the consequents. 

Then,. 20X15X40: 12X20X60:: 100: Ans. 



Tliat is ^0 



Ans. 



12 Cancel tlic factors I'ommor 

$0 to both sides, and the pioduci 

00, 4 of those remaining on tlw rif hi 

■ ■^'00. 1 divided by the product of ilic« 



1 2 X 1 = 1 2 lbs. on the left, is the aus ww. 
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511. From these illustrations we derive the following 
RULE FOR CONJOINED PROPORTION. 

I. TaJcinn the terms in pairs, place the first term on the left of 
the sign of equality or a perpendicular line for the antecedent, and 
its equal on the right for the consequent, and so on. Then, if the 
answer is- to he of the same f^ind as the first term, place the odd 
term under the antecedents ; but if not, place it under the conse- 
quents. ' 

II. Cancel the factors common to loth sides, and if the odd term 
falls under the consequents, divide the product of the, factors re- 
maining on tlie right hy the product of those on the left, and the quo- 
tient will he the answer ; hut if the odd tertii falls under the ante- 
cedents, divide the product of the factm-s remaining on the left by 
the product of those on the right, and the quotient will he the 
answer. 

Peg OP. — Reverse the operation, talcing the consequents for the 
antecedents, and the answer for the odd term, and if the result thus 
obtained is tlie same as the odd term in the qiven question, the work 
is right. 

Oes. In arranging the terms, it should be observed that the 'first antecedent 
Rntl the last ccnisequeid will always be of the same kind. 

18. If 100 lbs. United States, make 95 lbs. Italian ; and 19 lbs. 
Italian, 25 lbs. in Persia ; how many pounds in the U. S. are 
equal to 60 lbs. in Persia ? Ans: 40 lbs. 

19'. If 10 yds. at New York make 9 yds. at Athens; and 90 
vds, at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 60 yds. at New York ? 

iiO. If 50 yds. of cloth in Boston are worth 45 bbls, of flour in 
Philadelphia; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at Nevy Or- 
leans are worth 100 yds. of cloth in Boston? 

21 If SS18 U. S. are worth 8 ducats at Frankfort; 12 dacats 
»t F'ankfort 9 pistoles at Geneva; and 50 pistoles at Geneva, 24 
rupees at Bombay : how many rupees at Bombay are equal to 
llOC United Slates ? 
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SECTION XV. 

DUODECIMALS. 

Art. 512. Duodecimals area'speoies of compound numbert, 
the denominations of which increase and decrease uniformly in a 
twelvefold ratio. The denominations are feet, inches or primes, 
teeonds, thirds, fourths, fifths, &c. 

Ifote. The term duodecimal is derived from tiie Latin numeral diwdeami 

which signifies twelve. 

TABLE. 
12 fourths ("") make 1 third, marked "' 

12 thirds " 1 second, " ' 

12 seconds " 1 inch or prime, " in. or ' 

12 inches or primes " 1 foot, " ft 

Hence 1' =-ftf of 1 foot. 

1" =-fV of 1 in., or Vj of -i^E of 1 ft.=TiT of 1 ft. 
l"'=-iV of 1", or tV of t"-,- of tV of 1 ft.=-nW of 1 ft. 

Obs. The accents used to distinguish the different denominations below feet, 
are called Indices. 

513. Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts. 300, 302.) 

MULTIPLICATION OP DUODECIMALS. 

514. Duodecimals are principally applied to the measurement 
of surfaces and solids. (Arts. 285, 286.) 

Ex. 1. How many square feet are there in a board 12 ft. 7 ia. 
long, and 4 ft. 3 in. wide ? 

QtilBT.— 512. What are duodecimals 1 What are the denominations 1 Jfotc. What . 
tflo meaning of the term duodecimal % Repeat the Table. Oba. What are the accent* 
called, which are used to lUstinguish the different denominations % 513. How are daodeei- 
Dais added aM subtracted ? 514. To what are duodecimals chiefly applied 1 
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'Operation. ^^ fi*^* multiply each denomination of th<» 

12 ft. 1' muliiplicand by the feet in the multiplier, be- 

4 ft. 3' g.inning at the right hand. Thus, 4 times 7' 

^Q"ft; J7 are 28', equal to 2 ft. and 4'. Set the 4 

3 ft, 1' 9" Tn^der inches, and carry the 2 feet to the next 

53 ft g? gTT product. 4 times 12 ft. are 48 ft. and 2 to 

carry make 50 ft. Again, since 3'=-ps of a 

ft. and 1'=^ of a ft., 3' into '1' is i^r of a ft. = 21", or 1' and 9". 

-Write the 9" one place to the right of inches, and carry the 1' to 

the next product. Then 3' or -ft of a ft. multiplied into 12 ft.— 

^ of a ft., or 36', and 1' to carry make 37' ; but 37'=3 ft. and 1'. 

Now adding the partial products, the sum is 53 ft. 5' 9" 

Obs. It will be seen from this operation, that feet multiplied into feet, pro- 
duce feet; feet into inches, produce inches; inches into inches, produce 
Beconds, &c. That is, the product of any two factors has as many accents as 
the factors themselves havfe. Hence, 

515« To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum will he 
the index of their prodvct. 

Thus, feet into feet, produce feet; feet into inches, produce 
inches ; feet into seconds, produce seconds ; feet into thirds, pro-, 
duce thirds ; &c. 

Inches into inches, produce seconds ; inches into seconds, pro- 
duce thirds ; inches into fourths, produce fifths, (fee. 

Seconds into seconds, T^roduce fourths ; seconds into thirds, pro- 
duce fifths ; seconds into sixths, produce eighths, &c. 

Thirds into thirds, produce sixths ; thirds into fifths, produce 
eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fomths, produce eighths ; fourths into eighths, pro- 
duce twelfths, &a. 

Note. — The foot is considered the v/nit and has no index. 

QtrasT.— 515. How find the denomination of the product in duodecimals 1 What do 'feet 
iato feet produce ? Feet into inches? Feet into seconds ? What do iuches tnto incheg 
|>roduce ? Inches into thirds 1 Inches into fourths t Seconds into seconds 1 Seeondl 
kilo thirds t Seconds into eighths 1 Thirds into thirds 7 Thirds into sixths 1 
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516. From these iffustrations we derive the following 

RULE FOR MULTIPLICATION OF DUODECIMALS. 

1. Place the several terms af the multiplier under the correspond- 
inr/ terms of the multiplicand. 

II. Multipli/ each term of the multiplicand hy each term of ihi 
multiplier separately, herjintdnij iJSith the lowest denomination in th* 
multiplicand, and, t/te highest in the multiplier, and v>rite the first 
fiijure of each partial product one place to the right of that of the 
prccediuf I product, under its corresponding denomination. (Art. Slo.) 

III. Finally, add the several 2Jurtial products together, carrying 
1 for every 1 2 both in multiplying and adding, and tlie sum will 
be the answer required. 

Ods. 1 . It is sometimes asked whether the mches in duodecimals, are linear, 
square, or cubic. The answer is, they are -neither. An iiKh is I twdjtk of a 
foot. Hence, in measuring surfaces an inch i« iV of a square foot ; that is, a 
surface 1 foot vnde and 1 inch In-ng. In measuring soHds, an inch denoies t^ 
of a ciibic foot. In measuring lumber, these inches are commonly called car' 
pent€r\'i iioches. 

2. Mechanics, also surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches a. fractimud part of a foot, and 
then find the contents in feet and a^ fraction of a foot. Sometimes inches oio 
regarded as dcr.fmais of a foot. 

3. We have seen that'one of the factors in multiplication, is always to be 
considered an ahslracl number. (Art. 82. Obs. 3.) How then, can feet be 
multiplied by feet, inches by inches, &c. 

It should be observed, that when one geometrical quantity is multiplied by 
another, some particular extent is to be considered the -nnii. It ib immaterial 
what this extent is, provided it remains the same in the different parts of the 
same-calculation. Thus, if one of the factors is one fool and the other luiJf a 
foot, the tbnner being 12 in., and the latter 6 in., the product is 72 in. Though 
it vvould be nonsense to say that a given length is repeated ft.*! often as aiu/i/ier 
is ttms, yet there is no impropriety in saying that one is repeated as viany tiniet 
as there are feet or inches in another. 

4. On the principles of duodecimals, it has been supposed that pounds, 
shillings, pence, and farthings can be multiplied by pounds, shilUngs, penes, 
and farthings. But it may be asked, -wliat d£7wviinatlan shillings multiplied 
iy pence, or pence by farthings, will produce 1 It is absurd to say thai 
2.!. and 6d. is repeated 2s. and 6d. limes. 

^nsT.— 516. What is the rule for multiplication of duodecimals 1 Obs. What kind of 
uictisB ai« tliose spoisen of in measuring surfaces by duodecimals 1 In mteasuling nUfi* 
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Ex. 2. How many square feet are there in a piece of marble 
9 i;.. 7 in. 2" long, and 3 ft. 4 in. 1" wide ? 

Nide. — It is not absolutely necessary to begin to multiply by the highest d» 
nomination of the multiplier, or to place the lower denomination to the right of 
the multipHcand. The result will be the same if we begin with the lowest de- 
nomination of the multiplier, and place the first figure of each partial product 
under the figure by which we multiply. 

Common Metlwd. 
ft. V 2" 
3 ft. 4' 7" 



28 ft. 


9' 


6" 




3 ft. 


2' 


4", 


.8'" 




5' 


7" 


2"/ 2"" 





Second Method. 








9 ft. 


1> 


2" 






3 ft. 


4' 


7" 




6' 


7" 


2'" 


2"" 


3 ft. 


2' 


4'' 


S''- 




28 ft. 


9' 


6" 







Ans. 32 ft. 6' 5" 10"' 2"". Ans. 32 ft. 5' 5" 10'" 2"". 

3. How many square feet are there in aboard 15 ft. 7 in. long, 
and 1 ft. 10 in. wide ? 

4. How many cubic feet in a stick of timber 15 ft. 3 in. lomg 

2 ft. 4 in. wide, and 1 ft. 8 in. thick? 

5. How many cubic feet in a block of granite IB ft. 5 in. long, 
4 ft. 2. in. wide, and 3 ft. 6 in. thick ? 

6. How many square feet in a stock of 10 boards, 15 ft. 8 in. 
long, and 1 ft. 6 in. wide ? 

7. How many square feet in a stock of 15 boards, 20 ft. 3 in. 
.ong, and 2 ft. S in. wide ? 

8. Multiply 16 ft. 3' 4" by 6 ft. 5' 8" 10'". 

9. Multiply 20 ft. 4' 8" 5"' by 7 ft. 6' 9" 4'' 

10. Multiply 18 ft. 0' 5" 10'" by 4 ft. 8' 7" 9"'. 

11. Multiply 50 ft. G'-O" 2''' 6"" by 3 ft. 10' 5". 

12. How many cords in a pile of wood 50 ft. 6 in. long, 8 ft. 

3 in. wide, and 7 ft. 4 in. high ? 

13. If a cistern is 30 ft. 10 in. long, 12 ft. 3 in. wide, and 10 ft, 
2 in. deep, how many cubic feet will it contain ? 

14. What will it cost to plaster a room 20 ft. 6 in. long, 18 ft. 
ifide, and 10 ft. high, at 12^ cts. per square yard " 

15. How many bricks 8 in. long, 4 in. wide, and 2 in. thick, 
will make a wall 50 ft. long, 10 ft. high, and 2 ft. 6 in. thick 1 
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SECTION XVI. 

EQUATION OF PAYMENTS. 

Art. 517. Equation of Payments is the process of findmg 
the eqiuilized or average time wliea two or more payments due at 
different times, may be made at once, -vrithout loss to either patty 

Obs. The equalized at average time for the payment of several debts, due at 
different times, is often called the mean time. 

518. From principles already Explained, it is manifest, when 
the rate is fixed, the interest depends both upon ih^jyrincipal and 
the time. (Art. 404.) Thus, if a given ^principal produces a cer- 
tain interest in a given time, 

Double that principal vrill produce tviice that interest ; 
Half ih&i, principal will produce halfihs,t interest ; &c. 
hir double that time the same principal will produce twiee that 
interest ; 

In half that time, half that interest ; &c. 

519. Hence, it is evident that any given principal will pro- 
duce the same interest in any given time, as 

One half that principal will produce in double that time ; 
One third that principal will " " thrice that time ; 
Twice that principal will " " half that time ; 

Thrice that principal will " " a third of that time ; <fec. 

For example, at any given per cent. ' 

The int. of $2 for 1 year, is the same as the int. of $1 for 2 yrs. ; 
Tbeint. of $3for 1 year, " " " $1 for 3 yrs.; &o. 

The int. of |4 for 1 mo. " " " 8lfor4mos. ; 

Theint. of l5for 1 mo. " " " $1 for 5 mos. ; &p. 

QnE8T.— 517. What Is eqn&tion of payments ? Ohs. What is the average time for the 
payment of several debts sometimes called ? 518. When the rate is fixed, upon what 
tees the interest depend t 
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520. The interest, therefore, of any given, principal for 1 year 
or 1 month, &c., is tht same, as the interest of 1 dollar for as many 
years, or months, as there are dollars in the given principal. 

Ex. 1. Suppose you owe a man $15, and are to pay him $5 in 
10 months, and $10 in 4 months, at what time may both pay- 
Qents be made without loss to either party ? 

Analysis. — Siuoe the interest of $5 for 1 month is the same as 
tlie interest of $1 for 5 months, (Art. 519,) the interest of $5 for 
10 months must be equal to the interest of $1 for 10 times 6 
months. And 5 mo. X 10=50 mo. In like manner the interest 
of $10 for 4 months is equal to the interest of $1 for 4 times 10 
months; and 10 mo. X 4=40 months. Now 50 months aidded to 
40 months make 90 months ; that is, you are entitled to the use 
of $1 for 90 months. But $1 is -j's- of $15, consequently you are 
entitled to the use df $15, iV of 90 months, and 90-i-15=6. 

Ans. 6 months. 
jProof. 
The interest of $5 at 6 per cent, for 10 mo. is $5 X.05=$.25 
The interest of $10 " " " 4 mo. is $10X.02= .20 

Sum of both ^AS 

The interest of $15 at 6 per cent, for 6 mo. is 16X.03=$.4S. 

521. From these principles we derive the following general 

RULE FOR ECIUATION OP PAYMENTS. 

^irst multiply each debt by the time before it becomes due ; then 
divide the sum of the products thus obtain,^ by the sum of the debts, 
and the quotient will be the average time required. 

Oes. 1. If one of the debts is paid down, its prodact will be nothing; but 
in finding the sum of the debts, this payment must be added with the others. 

2. When there are months eind days, the months must be reduced to days, 
or the days to the fractional part of a month. * 

3. Th'£ role is based upon the supposition that Sisanmt and interest paid in 
advance are efual. But this is not exactly true; consequently, the lole, 
though in general use, is not strictly accurate. (Art, 432. Obs. 1.) 

QtrxsT. — 531. \Vhal is the rate for equation of paynwRts T 

15 
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2. If you owe a man $60, payable in 4 moL'.lis, $120 payable 
in 6 months, and Sl80 payable in 3 months, at what time may 
you justly pay the 'whole at once ? 

Operation. 
I 60X4 = 8240, the same as SI for 240 months. (Art. 520.) 
$120X6 = §'720, " " " $1 for '720 " 
$180X3 = $540, " " " $1 for 540 

$360 debts. $1500, sum of products. 
Now 1500'-=- 360=4^ months. Ans. 

3. A merchant bought one lot of goods for $1000 on 5 months; 
another for $1000 on 4 months ; another for $1500 on 8 months ; 
what is the average time of all the payments ? 

4. If a man has one debt of Sl50, due in 3 months ; another 
of $200, due in 4-i months ; another of $500, due in 7i months ; 
what is the average time of the whole ? 

5. A man bought a house for $3500, and agreed to pay $500 
down, and the balance in 6 equal annual instalments : at what 
time may he pay the whole ? 

6. If you ow-e one bill of $175, due in 30 days ; anotherof $183 
due in 60 days ; another of $120, due in 65 days, and anotherof 
$200, due in 90 days : when may you pay the whole at once ? 

PARTNERSHIP. 

522. Partnership is ths associating of two or more individ- 
uals together fm- tlve transaction of business. (Art. 464.) The per- 
sons thus associated are called partners; and the associalion 
itself, a company or firm. 

Tlie money employed is called the capital or stoclc ; and the 
profit or loss to be shared among the partners, the dividend. 

Case I. — WJien slock is employed an equal length, of time. 

Ex. 1. A and B formed a partnership ; A furnished $600 cap- 
ital, and B $900 ■, they gained $300 : what was each partner'e 
(bare of the gain ? 



OcisT.— 522. What is partnership 1 WTiat are the persons thus associated called' 
What is the association itsolf called T Whatis the money esiployed called ^ What Civ 
^fit or loss 1 
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Armlysis. — Since the whole stock is $600-f-l900=$1500, A'b 
part of it was -^(ftr=f, and B's part was -iWir= f- Now since 
A put in f of the stock, he must have f of the gain ; and $300 
X^=|!120. For the same reason B must have -f of the gain; 
and $300xf=Sl80. 

Or, we may reason thus : As the whole stock is to the whole 
jain or loss, so is each man's particular stock to his share of 
the gain or loss. 

That is, S1500 : 8300 : : $600 i A's gain ; or $120. 
And $1500 : $300 : : $900 : B's gain ; or $180. 

Proof. — $120+$180=$300, the whole gain. (Art. 21. Ax. 11.) 

523* Hence, to find each partner's share of the gain or loss. 

when the stock of each is employed for the same time. 

■• 
Multiply each man's stock by the whole gain or loss ; divide the 

product by the whole stock, and the quotient will be his 'ihare of the 

gain or loss. 

Or, m,ake each man's stock the numerator, and the whole stock 

the denominator of a common fraction ; multiply the gain or loss 

by the fraction which expresses ~ each man's share of the stock, and 

the product will be his share of the gain or loss. 

FROoy.—sAdd the several shares of the gain or loss together, and 
if the sum is equal to the whole gain or loss, the work is right. 
(Art. 21. Ax. 11.) 

Obs. 1. The preceding case is often called Single Fellowship. But since a. 
partitership is necessarily composed of two or more individuals, it is somewhat 
difficult to see the propriety of calling it single. 

3. This rule is applicable to questions in Bankruptcy, and all other opera- 
tions in which there is to be a division of property in specified proportions, 
(Arts. 465, 466.) 

2. A, B, and C formed a partnership ; A put -in $1200 of the 
capital, B $1600, and C $2000 ; they gained $960 : what was 
each man's share of the gain ? 

(^rxBT.;— 523. How is each man^s share of the. gain or loss found, when the stock of 
Mch is employed for the same time 1 How is the operation proved 1 Ob». WhMX \s il 
lometimea called 1 To what is this rule applicable 1 
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3. A, B, and entered into partnership ; A furnished $2350, 
B 13200, and C $1820 ; they lost $860 : what was each man's 
share of the loss ? 

4. A bankrupt owes A $2400, B $4600, C $6800, and D $9000 ; 
his whole effects are worth $11200 : how much will each creditor 
receive ? 

5. A, B, C, and D, engaged in an adventure ; A put in $170, 
B $160, C $140, and D $130 ; they made $3000 : what was each 
man's share ? 

Case II. — When the stocks are employed unequal lengths of time, 

6. A and B formed a partnership ; A put in $900 for 4 months, 
and B put in $400 for 12 months ; they gained $763 : what waa 
each man's share of the gain ? 

Jifote. — It is obvious that the gain of each depends both upon the capital ha 
furnished, and the time it was eji!J)loyed. (Art. 518.) 

Analysis. — Since A's capital $900, was employed 4 months, 
his share of the gain is the same as if he had put in $3600 for 1 
month; (Art. 519;) for |900X4=$3600. Also B's capital 
$400, being employed 12 months, his share of the gain is ths 
same as if he had put in $4800 for 1 month; for $400X12= 
$4800. The sum of $3600 and $4800 is $8400. Therefore, 
A's share of the gain must be lfW=f • 

S 84 7. 

Now $763X^=$327, A's share. 

And $763X4-=$436, B's share. Hence, 

534. To find each partner's share of the gain or loss, when 
the stoch of each is employed unequal lengths of time. 

Multiply each partner's stock hy the time it is employed ; mah 
each man's product the numerator, and the sum of the products ih» 
denominator of a com.mon fraction ; then multiply tlie whole gain 
or loss hy each man's fractional share of the stock, and the product 
will be his share of the gain or loss. 

Ois. This case is often called Compound or Dauble Fellowship. 

QuKBT. — 534. When the stock of each partner is employed unequal lengtbfl of ttiu 
how U each man's share found ? 0&«. What is this case sometimes caliedl 
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'!. The firm of X, Y, and Z lost 84500 ; X had $3200 em- 
ployed for 6 months, Y |2400 for 1 months, and Z $1800 fpr 9 
months : what was each partner's loss ? 

8. A, B, and hired a pasture for $60; A put in 15 oxen 
for 20 days, B 17 oxen for 16^ days, and C 22 oxen for 10 days : 
what rent ought each man to pay ? 

9. In a certain adventm-e A put m $12000 for 4 months,- then 
adding $8000 he continued the whole 2 months longer; B put- 
m $25000, and after 3 months took out $10000, and continued the 
rest for 3 months longer ; C put in $35000 for 2 months, then 
withdrawing f of his stock, continued the remainder 4 months 
longer; they gained $15000 : what was the share of each ? 

GENERAL AVERAGE. 

5!25« The term General Average, in commerce,' signifies tht, 
apportionment of certain losses among the different interests con- 
cerned, when a part of the cargo, furniture, &c., of a ship has 
been voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property thus sacrificed is called the jettison. 

526. Losses thus incurred are charged to the ship, the cargo, 
and the freight, pro rata ; or according to the value of each. 

The contributory interests are to be freed from aU charges upon 
them before the average is made. 

Obs. 1. In estimating tlie freight, in New YoA, one-ludf, but in most ports 
one-third is deducted from the gross amount, for seamen's wages, pilotage, and 
other small charges. 

3. In the valuation of masts, spars, cables, rigging, &o,, of the ship, it is cus- 
tomary to deduct a third from the cost of replacing them ; thus calling the 
old, two-thirds the value of the new, in making the average, 

3. The cargo is valued at the price it would bring at its destined port, after 
Ihc storage and other necessary charges are deducted. The property sacn- 
ficed must be taken into the account as well as that which is saved. 

527. General Average maybe calculated both hj Analysis 
»nd Partnership. (Arts. 466, 522.) 

Obs. 1. Losses arising from the ordinary wear and tear, or from a sacrifice 
made for the safety of the ship only, or a particular part of the cargo, must 
be borne bv the individuals who own the property lost, and not bT general 
werage. 
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2. Cfenerai average is not allowed, unless the peril was imrtiinenl, and th« 
•acrifice inJisjjensable for the safety of the ship and crew. 

10. The sliip Minerva from London to New York, had on board 
a cargo valued at 875000, of which A owned $30000 ; B .J27000 ; 
and C Si 8000 ; tho gross amount of freight and passage money 
was $11040. The ship was worth S40000, and the owner paid 
$520 for insurance on her. Being overtaken by a severe tempest, 
the master threw Si 8000 worth of A's goods overboard, and cut 
away her mainmast and anchors ; finally, he brought her into 
port, where it cost $2796.75 to repair the injury: what -was the 
loss of each owner of the ship and cargo ? 

Operation. 
Ship valued at . . . $40000.00 

Less premium for insurance . 520.00 $39480.00 

Cargo worth .... 75000.00 

Freight and passage money . $11040.00 
Less one-half for wages of crew 5520.00 6520.00 

Amount of contributory interests $120000.00 

Qoods thrown overboard valued at $18000.00 

Cost new masts, spars, &c. . $2796.75 

Less one third for wear of old . 932.25 1864.50 

Commissions on repairs . . 15.13 

Poi't duties and incidentals . 120.37 

Amoant of loss $20000.00 

Now $20000 X30000h-$120000=$5000, loss of A. 
$20000X27000-^$120000=$4500 " B. 
$20000X18000H-$120000=$3000 " C. 
$20000X39480^8120000=16580 " Ship. 
$20,OOOX 5S20-;-$120000 = S 920 " Freight. 
Proof. — Whole loss (Ax. 11.) $20000, the same as above. 

, Note. — We may also tind what per cent, the loss is ; then multiply each 
contributory interest by the per cent. Thus, since S1200'J0 lose $20000, $1 will 
lose -nn^nnr of S20000 ; and 20000-=-Sl'20000=.10-J ; that is, the loss is 16| 
per cent. Now S30000X-16f=$5000, A's share of the loss. The loss of the 
others may be found in a similar manner. 
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EXCHANGE OP CURRENCIES, 

528. The tei'm currency, signifies money, or the circulating 
medium of trade. 

529. Tke intrinsic value of tli« coins of different nations, de- 
pends upon their weight and the purity of the metal of which they 
m-e made. (Art. 245. Obs.) 

Oes. For the present standard weight and purity of the coins of the United 
Slates, see Arts. 245, 246. For that of British coin, see Art. 248. Obs. 

530. Tlie relative value of foreign coins is determined by the 
laws of the country and commercial usage. 

Obs. TJie legal value of a pound sterling in tliis country has been diiTerent 
al different times. By act of Congress, 1799, it was fixed at $4.44^. In 1832 
its value was raised by the same authority to S4.80 ; and in 1 842, to $4.84. 

531. Tlie process of changing money from the denominations 
of one country to its equivalent value in the denominations of an- 
tither country, is called Exclmnge of Currencies. 

Case I.-^Meduction of Sterling to Federal Money. 
Ex. 1. Change £60 sterling to Federal money. 
Solution. — Since £1 is worth $4.84, £60 are worth 60 times aa 
much, and $4.84X60=$290.40. '^ns. 
2. Change £8, Is. 6d. to Federal money. 

Operation. We first reduce the Ts. 6d. to the decimal 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £8.375 together, and point off the prod- 

$40,535 Arts. uct as in mvdtiplication of decimals. Hence, 

532. To reduce Sterling to Federal Money. 

Multiply the legal value of one pound, $4.84, hy the given num- 
ber of pounds, point off the product as in multiplication of deci- 
mals, and it will be tlie answer required. (Art. 324.) 

If the exariiple contains shillings, pence, and farthings, they must 
le reduced to the decimal of a pound. 

OuBST. — 528. What is meant l;y currency 1 529. On what does the Intrinsic value of 
Qu' coins of different countries depend 1 530. H(»w is the relative value of foreign coini 
determined 1 Ots. What is the valne of a pound sterling'! 531. What b' meant by ex 
IbMDge tf currencies ? 532. How is Sterling money reduced to Federal? 
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Obs. 1. Tho reason of this rule is obvious from the principle that £& ex* 
worth 5 times as much as £1, &c. 

2. The rule usually given for reducing Sterling to Federal Money, is to re- 
duce the shillings, pence, and farthings to the decimal of a pound, and pladng 
it on the right of the given pounds, divide the whole sum by -^. This rule ii 
based on the law of 1799, which fixed the value of a pound at S4.444-, and 
that of a dollar at 4s. 6d. But $4.44|- is 9 per cent, of itself, or 40 cents less 
than $4.84, which is ihe present legel value of a pound ; consequently, tha 
result or answer obtained by it, must be 9 per cent, too smaU. A dollar is now 
equal to 49.6d. very nearly, instead of 54d. as formerly. 

533* From the preceding rule it is plain that Guineas, Fra-nci, 
Doubloons, and all /om^'ra coins, may be reduced to Federal money, 
by multiplying the legal value of one by the given number. 

Change the following sums of Sterling to Federal money : 

3. £850, 10s. 8. £1000, 4s. 6d. 13. £50113, 12s. efd. 

4. £175, 15s. 9. £1600, 8s. 7-J-d. 14. £53262, 13s. 8id. 

5. £85, 13s. 6d. 10. £12531, 10s. 4id. 15. £7638'/, 15s. T-fd. 

6. £200, 7s. 6d. 11. £43116, 9s. lOd. 16. £58762, 18s. 9id. 

7. £421, 16s. 4d. 12. £68318, 10s. 3id. 17. £1000000. 

Case II. — Beduction of Federal to Sterling Money. 

18. Change $40,535 to sterling money. 

Solution. — Since $4.84 are worth £1, S40.535 are worth as 
many pounds as $4.84 are contained times in $40.536 ; and 
$40.535-J-$4.84=8.375 ; that is £8.375. Now reducing the de- 
cimal .375 to shillings and pence, (Art. 348,) we have £8, 7s. 6d. 
for the answer. Hence, 

534. To reduce Federal to Sterling money. 

Divide the given sum by $4.84, {the value of £1,) and point off 
the quotient as in division of decimals. The figures on the left 
hand of the decimal point will be pounds ; those on the right, deci- 
mals of a pound, which must be reduced to shillings, pence, and 
farthings. (Art. 348.) 

Obs. Federal money may be reduced to Guineas, Francs, or any foreigc 
cein, by dividing the given mm by the value otorie guinea, one franc &c. 

Quest.— 533. How may foreign coins be reduced to Federal money 1 534 How Is V*i 
•nl money radaccd to Sterling 1 
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Change the following sums of Federal to Sterlmg money : 

19. $396.88. 28. $2160.50. 27. $25265. 

20. 4,35.60. 24. 976.66. 28. 414V0. 

21. 8'76.25. 25. 4275.10. 29. 50263. 

22. 1265.33. 26. 5300.75. 30. 100000. 

535> Previous to the adoption of Federal money in 17S6, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

Obs. At the time Federal money was adopted, the colonial currency or bills 
of credit issued by the colonies, had more or less depreciated in value : that is, 
a colonial pound was wojth less than a pound Sterling ; a colonial shilling, 
than a shilling Sterling, &c. This depreciation being greater in some col- 
onies than in others, gave rise to the different valtiii of the Slate currencies. 

In N. E. cur., Va., Ky., Tenn., la., 111., Miss., Missou., 6s. or £-,^=$1. 

In N. Y. cur., N. C, Ohio, and Mich., - 8s. or £|=S1. 

In Penn. cur., New Jer., Del., and Md., 7s. 6d. (7Js.) or £-|=Sl. 

In Georgia cnr., and South Carolina, 4s. 8d. (4f s.) or £-^=$1. 

In Canada cur., and Nova Scotia, 5s. or £-J-=$l 

Ala., La., Ark., eind Florida use Federal Money exclusively. 

Case III. — Reduction of Federal Money to State currencies. 

31. Reduce $6B.25 to New England currency. 

Solution. — Since $1 contains 6s. N. E. cur., $63.25 contains 
63.25 times as many; and 6s.X63.25=379.50s. Now 379-r20 
=£18, 19s., and .5s.Xl2 = 6d. (Art. 348.) Ans. £18. 19s. 6d. 

536> Hence, to reduce Federal money to State currencies. 

Multiply the given sum by the number of shillings which, in the 
required currency, make $1, and the product will he tjie answer in 
ikillings, and decimals of a shilling. The shillings should be re- 
duced to pounds, and the decimals to pence and farthings. (Art. 348.) 

32. Reduce $450 to New England currency. 

33. Reduce $567.50 to New York currency. 

34. Reduce S840.10 to Pennsylvania currency. 

35. Reduce $1500 to Canada currency. 

Quest. — 535. Previous to tlie adoption of Federal money. In what wen aceouits kept ! 
130. Hdw is Federal money reduced to the State currencies 1 
16* 
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Case lY .—Reduction of State currencies to Federal Moiiey. 

,3G. Reduce £23, 12s. 6d. N. E. currenc)^ to Federal money. 

Solution.— £2^, 12s. 6d. = -t7,2.5s. (Art. .348.) Now since 6s 

N. E. cur. make SI, 472.5s. will make as many dollori:^ as (js. is con 

tained times in 472.58. ; and 472.5s. h-Us. = 78. 75. Am. .^IS 75, 

537. Hence, to reduce State currencies to Federal money. 
Reduce the pounds to shillings, and the given pence and farthingi 

to tlie decimal of a shilling ; then divide this sum by the mimber of 
shillings which, in tlie given currency, make $1, and i/ie quotient 
will be the an-iwer in dollars and cents. 

Obs. One state currency may' be reduced to another by first reducing the 
given currency to Federal money, then to the currency required. 

37. Reduce £160. 5s. N. E. currency, to Federal money. 

38. Reduce £245, 13s. 6d. N. Y. currency, to Federal money. 

39. Reduce £369, 15s, 7id. Penn. currency, to Federal money. 

40. Reduce £1800, Georgia- currency, to Federal money. 

41. Reduce £5000, Canada currency, to-Federal money. 

FOREIGN COINS AND JIONEYS OP ACCOUNT. 

538. The denominations of money, in whicli the laws of a 
country require accounts to be kept, are called Moneys of account. 
They are generally represented by a coin of the same name; 
sometimes, howevrr, they are merely nominal, like mills in Fede- 
ral money. (Art. 245.) 

539. Foreign Moneys of Account, with the par value of the 
unit established by commercial usage, expressed in Federal Money.* 

Austria. — CO kreutzers=l florin ; 1 florin, (silver) is equal to $0 485 

Edsmm. — 100 cents = l guilder or florin; I guilder, (silver) .40 

The coinage of Belgium in 1832, was made similar to that of France. 

Beacoolen. — 8 satellers = l soocoo; 4soocoos=l dollar or rial, 1.10 

CraciV.-IOnO vees = l milree=S.828. The silver coin, 1200 rees .994 

Bremen. — 5 schwarcs = l grote; 7-3grotcs = l vix dollar, (silver) .7tr' 

T}ril(.':li Iniliii. — I'i pics = l anna; I (i annnn=l Co. rupee, (silver) .44? 

The cunent (silver) rupee of Bengal," Bombay and Madras, is worth .444 

UuisT. — 537. How are the several State currencies reduced to Federal Money 1 
* N'CuUoch'a Commercial Dictionary ; Kelly's U liversal CambUI 
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Buono! Aiiie-;.~-S Tials=l dollav currency, (fluctuating) - - «0,33 

CHiifoji.— 10 cash^l candarine; 10 can. = 1 mace; 10 rr.nce=l taci "1.48 
The on,.;., which is made of copper and load, is said to be tile only 
money coined in China. 
Caps of Goos! //.;;;«.— 6 stivers =1 schilling; 8schillings=l rix dollar .313 
(i'j'/(;«.— 4 pice = l lanam; 12 fanains = l rix dollar '-' - .40 

0«A«.— 8 rials ;.)late=l dollar; 1 dollar ,- - l.QO 

C«.'omi(a.«—iJr;a!.s=l dollar; 1 dollar, (variable) mean value - 1.00 
CAih.—S rial.;=:l. dollar; 1 dollar, (silver) - 1.00 

Oe.ivmrk. — 12 pfenings=l sldlling; lGsld!rmgs=l marc; Gmarcs= 

I rigsbank or n.t dollar, (silver) - . .52 

iCi^'flpt. — 3 aspers = l para; 40 paras=l piastre, (silver) - .0-18 

Pi awe anil Great Bri.'ain.^See Tables. (Arts. 247, 272.) 
Greece. — 100 !epta:^I drachme ; 1 drachme, (silver) .166 

UiiUnncl. — 100 cents=l florin or guilder; 1 florin, (silver) .40 

Hamburg. — 12 pfenings = l schilling or sol; 16 schillings=l marc 
Lubs; 3 marcs=l rix dollar. The current marc, (silver) =$.28; 

marc banco - - - ,35 

The term Lubs, signifies money of Lul^c. The marc curreticy 
is the common coin ; the marc banco is based upon certificates 
of deposit of bullion and jewelry in the bank of Hamburg. 
Invoices and accounts are sometimes made out in pounds, schillings, 
and pence, Flemish, whose subdivisions are like sterling money ; 
the pound Flemish=7j marcs banco. 
Japan. — 10 candarinea=l mace; 10 mace=:T tael - . - ,75 

/ffira.— 100 cents=l florin; 1 florin, as in Netherlands - .40 

Also 5 doits=l stiver; 2 stivers=l dubbel; 3 dub. =1 schilling; 

4 schillings = l florin . . ■ .40 

Malta. — 20 granit=:l taro; 12 tari=l scudo; 2^ scudi=l pezza 1.00 

Mauritius. — In public accounts 100 cents=l dollar - - .9G8 

In mercantile accounts 20 sols=l livre; 10 livres=l dollar. 
Manilla. — 34 maravedis=l rial ; 8 rials=l dollar, (Spanish) - 1.00 

3/itoj.— 12denari = l soldo; 20 soldi=t lirat - - .20 

Aferico.— 8 rials=l dollar; 1 dollar .... I.OO 

M'inte Video. — 100 centesimos=l rial ; 8 rials=l dollar - - .833 

:Vrt/)te. — 10 grani=l carlino; 10 carUni=l ducat, (silver) - .80 

S'dho'Uinds. —Accounts are kept throughout the kingdom in Gorins or 

guilders, and cents, as adopted in 1815. See Holland. 
Netv South Wales. — Accounts are kept in sterling money. 
Nnrway.-'i — lyO skillings=l rix dollar specie, (silver) - ].06 

Papal Sates. — 10 bajocchi=l paolo; 10 paoli=l scudo or crown l.Ofi 

Pc/-«.— 8 rials=:l dollar, (silver) .... I.OO 

* Venezuela, New Crenada, and Ecuador. 

t Grani is the plural of gtano, tari of taro, Kudl of seodo, lira of lira, pen« of pezza, 

X Norway has no nation,;^ gold ( nn. 
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Porhigal. 400 rees=l cruzado; 1000 ree3=l milree or crown - 81.12 

Prussia. — 12 pfenings=l grosch, (sUver) 30 groschen=l thaler or doL .69 
Russia* — 100 copecks=l rouble, (silver) - - .78 

SizT-dtBJo.— 100 C€ntesinii=l lira; 1 lira=l franc, French - .18* 

Swedini; — 12 mndstyc,ks=l skilling; 48 skillings=l rix do!., specie 1.06 
Sicily.— 20 gTani=l taro ; 30 tari=l oncia, (gold) 2-40 

Spain. — 2 maravedis=l quiuto; 16 quintos=l rial of old plate - .10 

20 rials vellon=l Spanish dollar - 1.00 

The rial of old plate is not a coin, but it is the denomination in 
which invoices and exchanges are generally computed. 
SI. Domingo. — 100 centimeB=l dollar ; .1 dollar - - .33} 

Tuscany. — 13 denari di pezza=l soldo di pezza; 2 soldi di pezza^l 

pezza of 8 rials ; 1 pezza, (silver) - .90 

Turkey. — 3 aspers=l para ; 40 paras=l piastre, (fluctuating) .05 

Viyiiice. — 100 centesimi=l lira; 1 lira=l franc, French - .186 

Formerly accounts were kept in ducats, hre, &c. 13 denari=l 
soldo; 20 soIdi=l lira piccola; &J- lire piccole=l ducat current; 
8 lire pic.=l ducat effectiv* The value of the lira piccola is .096 

West Indies, Brilish. — Accounts are kept in pounds, shillings, pence 

and farthings, of the same relative value as in England. The 

value of the pound varies very much in the diSisrent islands, and 

is in all cases less than the pound sterling. 

5 40. The following cmris and moneys of account have ieen 
made current in the United States, by act of Congress, at the rates 
annexed, f 



Pound sterling of Gt. Bntain, 


UM 


Rix Dollar of Bremen, 


30.781 


Pound of Canada, Nova Scotia, 


4.00 


Specie Dollar of Denmark, 


1.05 


Do. New Brunssrick and New- 




Do. Sweden and Norway, 


1.06 


foundland, 


4.00 


Rouble, silver, of Russia, 


.75 


Franc of France and Belgium, 


.186 


Florin of Austria, 


.485 


Livre Toumois of France, 


.185 


Lira of Lombardo, Venetian 


Florin of Netherlands, 


.40 


kingdom. 


.16 


Do. Southern States Germany, 


.40 


Lira of Tuscany, 


.16 


Guilder of Netherlands, 


.40 


Do. of Sardinia, 


.186 


Real Vellon of Spain, 


.05 


Ducat of Naples, 


.80 


Do. Plate of Spain, 


.10 


Ounce of Sicily, 


3.40 


Milree of Portugal, 


1.12 


Leghorn Livres, 


.16 


Do. Azores, 


m 


Tael of China, 


1.48 


Marc Banco of Hamburg, 


.35 


Rupee, Company, 


.445 


Thaler or Rix Dollar, Prussia, 




Do. of British India, 


.445 


and North. States Germany, 


.69 


Pagoda of India, 


1.84 



* Previons to 1840, account? were kept In paper roubles.'Si of which made a sUvW 
fnUe. t Laws of United States 
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541. Foreign gold and silver coins; at the rates established by 
ihe Custom Houses and commercial usage* 



Guinea, English, (^old) 3{5.00 

Crown, ■' {saver) 1.13 

SUiilling piece, " (s.) .33 

Banlii token, " (s.) .25 

Florin of Basle, (s.) .41 

Moidore, Brazil, {g.) 4.80 

Livre of Catalonia." (s.) .53J 

Florence Livre, (s.) .15 

Louis d'or, French, {g.) 4.56 

Crown, ■ " (s.) 1.06 

40 Francs, " {g.) 7.66 

5 Francs, " (s.) .93 

Geneva Livre, (s.) .31 

10 Thalers, German {g.) 7.80 

10 Pauls, Italy, (s.) .97 

Jtunaica Pound, nominal, 3.00 



Leghorn Dollar, (s.) $0.90 

Scudo of Malta, (s.) .40 

Doubloon, Mexico, (^.) 15.60 

Livre of Neufchatel, (s.) .26i 

Half Joe, Portugal, (^.) 8.53 

Florin, Prussia, (s.) .331 

Imperial, Russia, (^.) 7.83 

Rix Dollar, Rhenish, (s.) .601 

Kix Dollar of Saxony, (s.) .69 

Pistole, Spanish, (g.) 3.97 

Rial " (s.) .12J 

Cross Pistareen, , (s.) .16 

Other Pistareens, (s.) .18 

Swiss Livre, (s.) .27 

Crown of Tuscany, (s.) 1.05 

Turkish Piastre, (s.) .05 



Kote. — The true method of estimating thg value of foreign coins, is by their 
leeigU and puritnj. 

EXCHANGE. 
5 42. Exchange, in commerce, signifies the receiving or pay- 
ing of money in one place, for an equal sum in another, by draft 
or bill of Exchange. 

Obs. 1. A Dill of Exchange is a wr en order, addressed to a person, di- 
recting him to pay at a specified time, certain sum of money to another per- 
son, or to his order. 

2. The person who signs the bil' •< called the drawer or maker; the person 
in whose favor it is drawn, the yiyer or remitter; the person on whom it is 
drawn, the drawee, and after h' has accepted it, the accepter; the person to 
whom the money is directed ti^ be paid, the payee ; and the person who baa 
legal possession of it, the holder. 

3. On the reception of a bill of exchange, it should be immediately pre- 
sented t3 the drawee for his acceptance. 

543. The acceptance of- a bill or draft is a promise to pay it 
at maturity or the specified time. The common method of accept- 

UuEST. — iW2. What is meant by exchange t Obs. What is a bill of exchange ? Who 
is the drawer of a bill 1 The drawee 1 The payee 7 The holder 1 543. What is meant 
by the acceptancfl of abill? What is the common method of accepting a bill? 

-* See Manual of Gold and Silver Coins by Eckfeldt & Du Bois ; Ogden on the TarllT ot 
I846 ; Taylor's Gold and Silver Coin Examlnei. 
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ing a bill, is for the drawee to write his name under the word 
accepted, across the bill,- either on its face or back. Tlie dra\vce 
is not responsible for its payment, until he has accepted it. 

Obs. 1. If the payee vrishes to sell or transfer a bill of exchange, it is ncccB- 
sary for him to endorse it, or write his name on the back of it. ^ 

S3. If the endorser directs the bill to be paid to a particular person, it is 
.called a special endorsement, and the person named, is called the endinWe, 
If the endorser simply writes his name upon the back of the bill, the endorse- 
ment is said to be blank. When the endorsement is blank, or when a hill is 
drawn payable to the bearer, it may bo transfened from one to another at 
pleasure, and the drawee is bound to pay it to the holder at maturity. If tho 
drawee or accepter of a bill fail to pay it, the endorsers afe responsible for it. 

544. When acceptance or payment of a bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A protest, is a formal declaration in writing, made by a civil officer 
termed a notary puMic, at the request of the holder of a bill, for its non-accejil- 
ance, or iio7wpayTne7it. 

2. When a bill is returned protested for non-acceptance, the drawer must 
pay it immediately, though the specified time has not arrived, otherwise he la 
liable to prosecution. 

3. The tivie specified for the payment of a bill is a matter of agreement be- 
tween the parties at the time ?* is negotiated. Some are payable at sight ; 
others in a certain number of day. or months after sight, or after date. When 
payable after sight or date, the da on which they are presented is not reck- 
oned. When the time is expressed la nonths, they are always understood to 
mean calendar months. Hence, if a i ' payable in one month is dated the 
25th of January, it will be due on the C ■ h of February. And if it is dated 
the 28th, 29th, 30th, or 31st of January, it Till be due on the last day of Feb- 
ruary. It is customary to allow three days ^ ace on bills of exchange. 

545. Bills of exchange are usually divided into inland and 
foreign hills. When the drawer and drawee both'reside in the 
same country, they are termed inland hills or drafts ; when they 
reside in different countries, foreign bills. 

Obs. In negotiating foreign bills, it is customary to draw three of the saiiie 
date and amount, which are called the Firs/,, Second and Third of Exchange! 
and. collectively, a Set of Exchange.. These are sent by different ships 01 

acEST.— 544. When the acceptance or payment of a bill is refused, what should b« 
ionet 04s. What is a protest ! 54i How are bills of exchange divided I Obt. Wbatit 
lu«aiit by a set of exchange 1 
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conveyances, and when {he fint that arrives, is accepted or paid, tlie others 
become voii. The oDJect of this arrangement is to avoid delays, which Hng."it 
arist from accidents, miscarriage, &c. 

FORM OF A FOREIGN BILL OF EXCHANGE. 



Exchanm. £»0()0. Boston, Oct. 3d, 1847. 

At ninety days sight of this first of Exchange, (the second and third of 
the siiine dale and tenor unpaid,) pay George Lewis, Esq;., or order. One Thou- 
sand Pounds sterling, with or without farther advice. 

„ John W. Adams. 

To Messrs. Rothschild & Co. 

Brokers, London. 

FORM OF AN INLAND BILL OR DRAFT. 

g'^500 . New York, Sept. 37th, 1847. 

Thirty days after sight, pay to the order of Messrs. Newman & Co., 
Twenty-five Hundred Dollars, value received, and charge the same to 

„ • MaOY & WOODEORT 

To Messrs. D. Baker & Co. 

Mercliants, New Orleans. 

546. The term par of exclumge, denotes the standard by 
which the comparative worth of the money of different countries 
Is estimated. It is either inlrhisic or commercial. 

The intrinsic 'far is the real value of the money of different 
countries, determined by the weight and purity of their coin. 

The commercial par is a nominal value, fixed by law or commer- 
cial usage, by which the worth of the money of different countries 
is estimated. 

Obs. l.'The intrinsic par remains the same, so long as the standard, coins 
»f each country are of the same melals, and of the same weight and purity 1 
but in case the standard coins are of different metals, the intrinsic par must 
rary , as the comparative values of the metals vary. 

2. The commercial par is conventional, and may at any time be changed 
by law or custom. 

54T. By the term course of excliange is meant the current 
price which is paid in one place for bills of a given amount drawn 
on another pface. 
Obs, 1. The course of exchange is seldom stationary or at par. It varies 

(iuiiT.— 546. What is meant by [wr of exchange 1 [utrinslc par 1 ConinMroial pu } 
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according to the circumstances of trade. When the balance of trade is against 
a country, that is when the exports are less than the imports, biUs on the 
foreign country will be aiove par, for the reason that there will be a greatei 
demand for them to pay the balance due abroad. On the other hand, when 
the balance of trade is in favor of a country, foreign bills wUl.be below par, 
for the reason that fewer will be required. 

a. It should bo remarked that the course of exchange can never exceed 
very much the intrittsic far valwe ; for it is plain that coin or bullion instead of 
bills will be remitted, whenever the course of exchange is such that the ex 
pense of insuring and transporting it from the debtor to the creditor country, 
is less than the premium for bills, and the exchange will soon sink to par. 

548. Bates of exchange on Great Britain are commonly reck- 
oned at a certain per cent., on the old commercial par, instead of 
the new par. 

Obs. 1. According to the did par, the value of a pound sterling is ©4.44^ 
as fixed by act of Congress, in 1799. According to the iiew par it is $4.84 
The intrinsic value of a £ sterT or sovereign, according to assays at the U. S, 
mint, is $4,861. The new par is the value fixed by the government in 1842, 
and is used in calculating duties, when the invoice is in sterling money. 

2. The old par is nine per cent, less than the new pa/r or legal value ; conse- 
quently the rate of exchange must reach the nominal premium of 9 per cent 
before it is at par according to the new standard. 

Table of Exchange showing the value of £1 Sterling from 1 ts 
to 12^ per cent, premium on the old par of $4.^4^. 



Old Par $4,444 


5-J- per ct 


$4,689 


8 per ct. 84.800 


9f perct 


§4.878 


1 per ct. 4.489 


6 


4.711 


8i " 4.811 


10 


4.889 


2 " 4.533 


6i " 


4.733 


S-^ " 4.822 


lOi " 


4.911. 


3 " 4.5'78 


7 " 


4.756 


8-f- " 4.833 


11 " 


4.933 


4 " 4.622 


H " 


4.767 


9 New Par 4.844 


Hi •■ 


4,956 


4i " 4.644 


H " 


4.778 


9iperct. 4.856 


12 " 


4.978 


5 " 4.667 


n " 


4.789 


9i " 4.867 


12i- " 


5.000 



Note. — 1. When exchange is 10 per cent, advance or over, on the old par, 
it will cause a shipment of specie to England ; for the freight, interest and in- 
surance will not amount to so much as the premium. When the premium i« 
•ess than 9 per cent. English funds are, in reality, below their intrinsic pai. 
I 3. The practice of quoting rates of exchange at the old par, is calculated ta 
lead persons unacquainted with the subject into serious mercantile mistalxs. 
and to degrade our national currency by making it appear to foreign natioiU 
to Ve 90 mach below par. 
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Ex. 1. A merchant negotiated a bill of exchange on London for 
£500, 10s., at 8 per cent, premium on the old par : how much 
did he pay for the bill ? 

Solutum. — £500, 10s.=£500.5. (Art. 346.) 

Now $4.44-|-X500.5=$2224.44f at the old par value. 
Then $2224.44iX .08= 111.95^ tlie premium. 

The sum paid $2402.40 Ans. 

Or, the val. of £1 by table, $4.80X500.5=;=$2402.40. Ans. 

2. A merchant negotiated a bill on Liverpool for £1000, at 

1 per cent, discount from the new par : what did he pay for it ? 

3. What will a bill cost, on England, for £5265, 13s. 6^., at 
3^ per cent, advance on the old par ? 

4. How much is a bill worth on France for 1500 francs, at 

2 per cent, above par, which is $.186 per franc ? 

5. What will a bill cost on Paris for 56245 francs; exchange 
being 5 francs and 54 centimes to the dollar ? ' 

6. What cost a bill of exchange on Hamburg for 2000 marcs 
banco, at 1 per cent, above par, which is 35 cts. per marc? 

V. What cost a bill of exchange on St. Petersburg for 2560 
roubles, at 2 per cent, discount, the par being "75 cts. per rouble ? 

8. What cost an inland bill of exchange at Boston, on New 
Orleans, for $16265.85, at 1 per cent, advance ? 

9. What cost a draft at Albany, on Mobile, for $20260, at 
2 per cent, premium ? 

10. What cost a draft at St. Louis, on New York, for $35678, 
at 2-}- per cent, premium ? 

ARBITRATION OF EXCHANGE. 

549. Arbitration of Exchange is the method of finding the 
txchange between two countries through the medium of that of 
othei countries. 

Obs. i. When there is but one intervening countrj', the operation is termed 
timple arbitraiion, when more than one, it is termed coinpound arbitration, 

2. Problems in Arbitration of exchange are usually solved by cowfoiiKd pro- 
portion. (Art. 5U.) Care must be taken to reduce all the quantities ifUch 
are of the same kind, to the same denomination. 
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Ex. 1." If the exchange of New York on London is 8 per cent, 
advance on old par, or §<4.80 for £1 sterling, and that of Amster- 
dani on London is 12 florins for £l, what is the arbitrated ex- 
change of New York on Amsterdam ; tliat is, how many florins 
are equal to Si U. S. "? Ans. SSI =2+ florins. 

2. A merchant in Baltimore wishes to remit 1200 marcs banco 
to Hamburg, and the exchange of Baltimore on Hamburg is 35 
cents for 1 marc. He finds the exchange of Baltimore on Paris 
is 18 cents for 1 franc; that of Paris on London, is 25 francs fcr 
£l sterling; tliat of London on Lisbon, is 180 pence for 3 mil- 
rees ; that of Lisbon on Hamburg, is 5 milrees for 18 marcs banco. 
How much will he gain by the circuitous exchange ? 

Alls. Direct Ex. -ii420; circuitous Ex. |375 : Gain 84fl. 

3. A man in England owes a man in Portugal £420; tl;.e di- 
rect exchange from London to Lisbon is lOd. for 1 milree ; but 
the exchange between London and Amsterdam is 48 florins for 
£1 sterling; between Amsterdam and Paris it is 16 florins for 
3 francs ; and between Paris and Lisbon It is 6 francs for 2 mil- 
rees. Is it better for the man in Portugal to have a direct remit- 
tance from London to Lisbon, or a circuitous one through Amster- 
dam and Paris ? 

ALLIGATION. 

550. Alligation is the method of finding the value of a com- 
pound or mixture of articles of different values, or of forming a 
compound which shall have a given value. (Art. 467;} 

Oes. 1. The term alligation is devived from the Latin aZKg-o, which signifiea 
to bind or tie togetlier. It had its origin in the manner of connectini^ the nunV' 
bers together hy a curve line in the solution of a certain class of examples. 
2. Al.'igation is usually divided into Medial and Alternate. (Art. 467) 
NcU, — For a new method oi Alligation Alternate, see Kky, p. 72. 

MEDIAL ALLIGATION. 

551. Medial Alligation is the process of finding the meat 
■price of a mixture cf two or more ingredients or articles of dif- 
ferent values. 

Note. — The term medial is derived from the Latin medins, signifying a mem 
or average. 
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552. To find tbe mean value of a mixture, when the quantity 
and the price of each of the ingredients are given. 

Divide the whole cost of the ingredients hj the whole quantity 
mixed, and the quotient will be the mean price of the mixture. 

PROOf . — Multiply tlie wJifile mixture by the mean pirice, and if 
the product is equal to the whole cost, the work is right. 

Ex. 1. A grocer mixed 10 lbs. of tea -yvorth 5s. a pound, with 
18 lbs. worth 3s. a pound, and 20 lbs." worth 2s. a pound: what 
is the mixture worth per pound ? 
Solution. — 10 lbs. at 5s. = 50s. 
18 lbs. at 3s. = S4s. 
20^ lbs. at 2s.=40s. 
Whole quantity 48 lbs. and 144s. whole cost of mixture. 
Now 144s. -^48=3. Ans. 3s. a pound. 

2. A drover bought 870 Iambs at 15 cts. apiece, and 290 sheep 
at $1.25 apiece : what is the mean price of the lot per head? 

3. A grocer mixed 12 gals, of wine at 4s. lOd. per-gal., with 
21 gals, at 5s. 3d., and 29^ gals, at 5s. 8d. : what is a gallon of 
the mixture worth ? 

AXTERNATB ALLIGATION. 

553. Alternate Alligation is the process of finding what quan- 
tity of any number of ingredients, whose prices are given, will 
form a mixture of a given mean price. 

Note-rThe term dUernate is derived from the Latin aiternatus, signifying 
'hj tnirns, and in its present application, refers" to the connection of the prices 
wbi^h are less than the tmian price, with those which are greater. Alternate 
alligation embraces three yarieties of examples. 

CASE I. 

554. To find the quantity of each ingredient, when its price 
and that of the required mixture are given. 

I. Write the prices of the ingredients under each other, beginning 
with the least ; th.en connect, with a curve line, each price which is less 
than that of the mixture with one or more of those that are greater ; 
t/nd each greater price with one or more of those that are leas. 
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II. Write the difference 'between the price of the mixture and that 
of each of the ingredients opposite the price with which they arts 
tonnected. If only one difference stands against any price, it will 
denote the quantity to be taken of tliat price ; but if there are more 
than one, their sum will be the quantity. 

Obs. It is immaterial in what manner we select the pairs of ingredients, 
provided the price of one of the ingredients is less tind the other greater than 
the mean price of the mixture required. 

Proof. — J''ind the value of all the ingredients at their given 
prices ; if this is equal to the value of the whole mixture at the 
given price, the work is right. 

4. A man mixed four kinds of oil, worth 8s., 9s., lis., and 12s. 
per gal. ; the mixture was worth 10s. per gal. : reqiured, the 
quantity of each. 

2d Ans. 3d Arts. 

r 8 — -^Ig. r 8—^-.^ 2+1=3 g. 

10^ " ) rs- loJ 9— :02.g- ioJ ^—^Y =2g. 
!"<,,, J N„ ^"1 11 ^2g. ^" j 11 ^) J2 =2g. 

Ll2 — ^Ig. Ll2 ^^ 2+1 = 3 g 

Obs. 1 , It is manifest that other answers may he obtained by connecting 
the prices in a different manner. 

2. It is also manifest, if we multiply or divide the answers already obtained 
by any number, the results will fulfil the conditions of the question ; conse- 
quently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine : tow 
much may he taken of each to form a mixture 21 carats Ctit ? 

CASE II. 

555* When the quantity of one of the ingredients and the 
mean price of the mixture are given. 

Mnd the difference between the price of each ingredient and thi 
mean price of the required mixture, as before ; then by proportion 

As the difference of that ingredient whose quantity is given is to 
ea/ih particular difference, so is the quantity given to the quantity 
required of each ingredient. 
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0. How many pounds of sugar at IC, and 15 cents a pound, 
must be mixed -witli 20 lbs. at 9 cents, so that tlie mixture mav 
be worth 12 cents apound? 

Sohition.'—Connecting the prices as directed, the diflferencei 
between them and the mean, are 3 cts., 3 cts. and 5 cts. 
Then 3 cts. : 3 cts. : : 26 lbs. : to the lbs. at 10 cts. 
Also 3 cts. : 5 cts. : : 20 lbs. : " " - 15 cts. 

Ans. 20 lbs. at 10 cts., and 33i lbs. at 15 cts. 

7. How much gold of 16, 18, and 22 carats fine must be mixed 
mth 10 oz. 24 carats fine, that the mixture maybe 20 carats fine ? 

8. How much wool at 20, 30, arid 54 cts. a pound must be mixed 
with 95 lbs. at 50 cts. to form a mixture worth 40 cts. a pound ? 

CASE III. 

556« When the quantity to be mixed and the mean price of 
the required mixtm-e are given. 

Jfind the difference between the price of each ingredient and the 
mean price of the required mixture, as before ; tlien by proportion. 

As the sum of the differences is to each particular difference, so 
is the whole quantity to be mixed, to the quantity required of each 
ingredient. 

9. A grocer has raisins worth 8, 10, and 16 cents a pound: 
how many of each kind may be taken to form a mixture of 112 
lbs. worth 12 cents a pound? 

Solution. — The sum of the differences between the prices of 

the ingredients, and the mean price, 6 cts.+4 cts.+4 cts.=14 cts. 

Then 14 cts. : 6 cts. : : 112 lbs. : to the lbs. at 16 cts. 

And 14 cts. : 4 cts. : : 112 lbs. : to the lbs. at 8 and 10 cts. 

Ans. 48 lbs. at 16 cts., 32 lbs. at 10 cts., and 32 lbs. at 8 cts. 

10. How much wine at 15, IV, 18, and 22 shillings per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? 

11. How much water must be mixed with wine worth 98. per 
gal. to fill a pipe, so that the mixture may be worth 7s. per gaL ? 
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SECTION XVII. 

INVOLUTION. 

ARf. 557. When any number or qaantitj is multiplied inta 
itself, the jjrodtict is called a power. Thus, 5X5 = 25; 3X3X3 = 
il7; 2X^X2X2 = 16; the products 25, 27, and 16 are powers. 

The ori(jin<il number, that is, the number which being multi- 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

558. Powers are divided into different orders ; as ihe first, 
second, third, fourth, fifth power, &c. They take their name from 
the number of times the given number is used as a factor, in pro- 
ducing the f/iven power. 

Obs. 1. The first- power of a number is said to be the number itself: Strictly 
speaking, jt is not a pmoer, but a root. (Art. 557.) 



3. The second power of a number is also called 
the sqv-arc; (Art. 257. Obs. 1 ;) for, if the side of a 
square is 3 yards, then the product of 3x3=9yarda, . 
will be the area of the given square. (Art. 285.) "H 
But 3X3=9 Is also the second power of 3 ; hence, it >% 
is called the square. " 

3. The diagonal of a square is a line connectiog 
two of its opposite corners. 



4. The third power of a number is also called 
the cube; (Art. 258. Obs. 1 ;) for, if the side of a 
cube is 3 feet, then the product of 3x3x3=27 
feet, will be the solidity of the given cube. (Art. 
386.) But 3X3X3=27 is also the third power 
ofS; henceitiscalledthecMAe. (Leg. VII. 11. Sch.) 

5. The fourth power of a number is called the 
Hfixiadrate. 
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3X3=9 yards. 
3 feet. 



/ 


/ / / 


y 


y_ y 


.-' 


/ 
/ 


<^^ / 


y 




lL 


t==^ 




r 




W9 






== 


y 



3X3X3=27 feet. 



auisT.— 557. What is a power ? 558. How are powers divided ? From what do thel 
ke their name 1 Olis. Wliat is said lo be the first power 1 Whal is the second dow« 



lake 

called 1 The third 1 The fourth 1 
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5.59. Powers are denoted by a small figure placed above the 
given number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the fint power is 1 ; but ttiis is comiaonly omitted ; 
for, (2)' =2. 

The index of the second power is 2 ; 

The index of the third power is ,3 ; 

The index of the fifth power is 5 ; &c. That is, 
2'=:2, the first power of 2 ; 
2''=:2x2, the square, or second power of 2 ; 
2' = 2 X 2 X 2, the cube, or third power of 2 ; 
2«=2X2X2X2, the biquadrate, or fourth power of 2; 
2'=2 X 2 X 2 X 2 X 2, the fifth power of 2 ; 
2'=2X2X2X2X2X2, the sixth power of 2 ; &c. 

Ex. 1. Express the square of \1, and the cube of 19. 

Ans. IT', 19 

Express the given powers of the' following numbers : 

2. The square of 54. 1. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 

4. The square of 87. 9. The 5th power of 228, 

5. The biquadrate of 91. 10. The 8th power of 693. 

6. The 3d power of 416. 11. The 32d power of 999, 

560. The process of finding a power of a given number hv 
rrMltiplying it into itself, is sailed Involution. 

561. Hence, to involve a mimber to any required power. 

Mvltiply the given number into itself, till it is taken, as a factor, 
as many times as there are units in tlie index of the power to wMch 
the ntirryber is to be raised. (Art. 558.) 

0»s. \. The number of vndliplicalions in raising a number to any given 
power, in mie less than the index of the required power. Thus, 32=3x3 ; the 
i is taktji twice as a factor, but there is but one multiplication. 

ClDKaT. — 550. How are powers denolecl ? What is this figure called ? What does il 
ihowl What is the index of the first power 1 Of the second? The third 1 Fifth 1 
KO, What is Involution? 561. Howls & number involved to any required power 1 
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8. A Fractum is raised to a power by multiplying it into itself. Thus, ths 
square off is fxf=t. 

Miaxd murnibers should be reduced to improper fractions, or the common 
firacfisn to a decimal. They may however be involved without reducing them. 
(Art. 220. Obs.) 

3. The process of raising a number to a high power, may often be contracted 
isy multiplying together powers abeady found. The index of the power thus 
found, is equal to the sum of the indices of the powers multipUed together. 
Thus, 2x2=4; and 4x4=2x2x3x2, or 2*. So 32X33=3x3x3x3x3, 
or 35; and54X5'=5^. 

12. What is the square of 23 ? 

Oomrmm Operaticm. Analytic Operation. 

23 23=2 tens or 20+3 units. 

23 23=2 tens or 20+3 units. 
69 60+9 

46 400+ 60 



529 Ans. And 400+120+9=529. Ans. 

It will be seen from this operation that the square of 20+3 
contains the square of the first part, viz : 20X20=400, added to 
twice the product of the two parts, viz: 20X3+20X3=120, 
added to the square of the last part, viz : 3X3=9. Hence, 

562« The sqitare of the sum of two numbers is equal to the 
square of the first part, added to twice the product of ths two 
parts, and the square of the last part. 

Obs. 1. The product of any two factors cannot have more figures thtin both 
factors, nor but one less than both. For example, take 9, the greatest num- 
ber which can be expressed by one figure. (Art. 34.) And (9)!, or 9X9=81, 
has two figures, the same nimiber which both factors have. 99 is the greatest 
number which can be expressed by two figures ; (Art. 34 ;) and (99)^, or 99X 
99=9801, has four figures, the same as both factors have. 

Agtun, 1 is the smallest number expressed by one figure, and (1)5, or 1X1 
=1, has but one figure less than both factors. 10 is the smallest number 
which can be expressed by two figures; and (10)2, or 10X10=100, has one 
figure less them both factars. Hence, 



Q.UBST. — Obt. How many multiplicattons are there In raising a number to a given 
power 1 How is a fractton involved 1 A mixed number 1 562. What is the square of 
the lum of two numbers equal to 1 Obt. How many figures are there In the product of 
i«r two fatten 1 How many figures wlU the square of a number contain 1 Th« cohe ' 
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3. il square caimot have more figures than dmiik the mmW of the root or 
first power, nor but one less. ' 

3. A cvie camwt /lave more figures than inpU the mimber of the root or Sr^ 
power, nor but Imo less. 

4. AH powers of 1 are the same, -viz : 1 ; for, 1X1X1X1, &c.=l- 

13. What is the square or second power of 123 ? 

14. The cube of 135 ? 23. The cube of .012 ? 

15. The square of 2880 ? - 24. The square of .00125 ? 

16. The 4th power of 10 ? 25. The square of -f ? . 

17. The 5th power of 5 ? 26. The cube of f? 

18. The Vth power of 6 ? 27. The square of |^ ? 

19. The 6th power of 7 ? 28. The cube of t%? 

20. The 8th power of 4 ? 29. The square of ,4^? 
2L The 9th power of 9? 30. The square of Vf? 
22*. The square of 2.5 ? 31. The square of SSf}? 

EVOLUTION. 

563. If we resolve 25 into two equal factors, viz: 5 and 5, 
each of these equal factors is called a root of 25. . So if we re- 
solve 27 into tRree equal factws, viz : 3, 3, and 3, each factor is 
called a root of 21 ; if we resolve 16 into four equal factors, viz : 
2, 2, 2, and 2, each factor is called a root of 16. And, universally, 
when a number is resolved into any number of equal factors, each 
of those factors is Said to be a root of that numbe:^ Hence, 

564:. A root of a number is a factor, which, being multiplied 
into itself a certain number of times, will produce that number. 

Obs. Roots, as well as powers, are divided into different orders, -Thus, 
when a number is resolved into two equal feictors, each of these factors is 
called the second or square root ; when resolved into three equal factors, each 
of these factors!^ called the third or cube root, &c. Hence, 

T/ie name of the root expresses t7i£ nvmher of equal factors into which the given 
number is to be resolved. 



Roots. 1 I 


2 3 4 5 6 1 7 1 8 9.| 10 | 11 | 13 


Squares. 1 


4 9 16 35 36 1 49 1 64 81 | 100 ' 131 | 14^ 


Cubes. 1 


8 27 64 126 | 316 | 343 | 513 729 | 1000 | 1331 | 1738 


^ 



Quest. — Od#>V\niat are all powers of 11 564. WhaMs aroot of anunitorl 0&«, WliAt 
lasi the name of the root expieM t 

16 
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56 5« The process of resolving numhers into equal factors ii 
called Evolution, or the Extraction of ' Roots. 

Obs. 1. Evolution is the opposite of involution. (Art. 560.) One is finding 
a power of a number by multiptymg il into itself; the other is CnJing a root liy 
resolving a number into eguul factors. Pon-ers anil 'looLs are therefore correla- 
tive terms. If fine number is a ;»oi»cr of another, the latter is a root of the for- 
mer. Thus, 27 is the cube of 3 ; and 3 is the cube root of 27. 

2. The learner will be careful to observe, that 

In sublreiction, a number is resolved into two parts ; 

In division, a number is resolved into two factors; 

In exolutiojt, a number is resolved into equal factors. 

566. Roots are expressed in two ways ; one by the radical 
sign {■^) placed before a number ; the other by a. fractional index 

placed above the number on the right hand. Thus, v'4,-or 4* 

3 x 

denotes the square or 2d root of 4 ; V27, or 27* denotes the cube 

4 X 

or 3d-root of 27 ; V16, or IG' denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the?"^^^, or the num- 
ber oi equal factors into which the given number is to be resolved. The figure 
for the square root is usually omitted, and simply the radical sign y' is placed 
l)efore the given numl>er. Thus the square root of 25 is written ^25. 

2. When a root is expressed by a fractional index, the i'emnai'iuit-or, like the 
figure over the radical sign, denotes the rool of the given number. Thus, 
(35)* denotes the square root of 25 ; (27)' denotes the cube root of 27. 

3. A fractUmal index whose numerator is greater than I, is sometimes used. 
In BUch cases the denominator denotes the root, and the nwnicralor the power 
of the given number. Thus, 8* denotes the spuire of the cube root of 8, oi 
the ctibe root of the square of 8, each of which is 4. 

4. The radical sign y/, is derived from the letter r, the initial of the Latin 
'radix, a rool. 

3 JL 

1. Express the cube root of 74. Ans. v'74, or 74'. 

2. The square root of 119. 5. The square root off. 

3. The 4th root of 231. 6.* The cube root of ^. 

4. The 9th root of 085. 7. The 4th root of H. 

8. Express the-3d power of the 4th root of 6. Ans. 6*. 

9. Express the 2d power of the 3d root of 81. 



«u»8r.-5fi5. What ia cvoiulion % Obs. Of whiil is it the opiinsite ? Into ivliat art 
n\iinhers resr.lvcd in subtraction 7 In division? In evolution? ■''■liB. How many wavi 
Me roots Mpresaed ? What are they ? OKb. What does the figure over tlie ladical siu 
^OM* 1 What the denominator of the fractional index ? ^^ 
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567. A number which can be resolved into equal factors, or 
whose root can be exactly extracted, is called a perfect power, and 
its root is called a rational number. Thus, 16, 25, 27, &c., are 
perfect powers, and their roots 4, 5, 3, aie rational numbers. 

568* A number, which cannot be resolved into equal factors, 
01 whose root cannot be exactly extracted, is called an imperfect 
■power ; and its root is called a Surd, or irrational number. Thus, 
15, 11, 45, &c., are imperfect powers, and their roots 3.8+'; 4.1+ ; 
6.7+, &c., are surds, for their roots/ cannot be exactly extracted. 

Obs. a number may be a perfect power of one degree and an imperfect 
power of another degree. Thus, 16 is a perfect power of the second degree, 
but an imperfect power of the third degree ; that is, it is a perfect square but 
Dot a perfect cvie. Indeed numbers are seldom perfect powers of more than' 
one degree. 16 is a perfect power of the 2d and 4th degrees; 64 is a perfect 
power of the 2d, 3d and 6th degrees. 

569« Everyrooi, as wellaspowerof l,is 1. (Art. 562. Obs. 4.) 

Thus, (1)*, (1)', (1)', and Vl, Vl, v'l, &c., are all equal. 

PROPERTIES' OP SaUARES AND CUBES. - 

5 7 O. The properties of numbers in general, have already been 
given. The following pertain to square and cubic numbers. 

1. The product of any two or more square numbers,' is a square; and the 

S 2 

product of any two or mAn-e cubic numbers, is a cvie. Thus 2 X3 =36, the 
square of 6; and 2 X3 =216, is the cube of 6. 

2. If a square number is divided by a square, the quotient will be a square. 
Thus, 144h-9=16, which is the square of 4. 

3. If a square number is either rmilliplied or divided by a number that is not 
a square, neTther the product nor quMient will be a square. 

4. If you double, the number of times a number is taken as a factor, it will 
not 'produce double the yrorfuri, but the square of it. Thus, 3x3=9, and 3X3 
X3x3=81, and not 18. 

5. 1 he product o(iv;o different- prime numbers cannot be a square. 

6. The product of no two different numbers, which are prime to each other, 
*ill i.iake a square, unless each of those numbers is a square. 

7. The square and cube of aji even number are even; and the square. and 
■ube of ail odd number are odd. (Art. 161. Prop. 6, 10.) Hence, 

QiiEaT. — 557. What is a perfect power ? What is a rational niiniberl 568. An loiper- 
ectpovver7 A ™rd l OH. Are niimbnrs ever perfect powers of one degree and imperfect 
^wers of another degree '! 569. What are all rooti and powers of 11 
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8. The square or cvie root of an even number, i» even ; and the equals o( 
cube root of an odd number, is odd. 

9. Every square number necessarily era* with one of these figures, 1, 4, 5 
6, 9 ; or with an even numbe?- of ciphers preceded by one of these figures. 

10. No number is a square that ends in 3, 3, 7, or 8. 

11. A cubic number may end in any of the natural numbers, 1, 2, 3, 4, 5, 6, 
7; 8, 9, or 0. ^ 

12. All the powers of any number, ending in 5, will also end in 5 ; and if 
a number ends in tJ, all its powers will end in 6. 

13. Every square number is dinisible by 3, and also by 4, or becomes rd 
when diminislied by unity. Thus, 4, 9, 16, 25, &c., are all divisible by 3, and 
by 4, or become so when diminished by 1. 

14. Every square number is divisible also by 5-, or becomes so when increased 
or diminis/ted by unity. Thus, 36 — 1, and 49-f-l, are divisible by 5. 

15. Any even square number is divisible by 4. 

16. An odd equare number, divided by 4, leaves a remainder of 1. 

17. Every odd square number, decreased by unity, is divisible by 8. 

18. Every number is either a square, or is divisible into two, or three, or four 
squares. Thus 30 is equal to 25+4-1-1 ; 33=16-|-lt>-|-l ; 63=49+9-HH-l. 

19. The product of the sum and difference of two numbers, is equal to the 
differejice of their squares. Thus, (5-|-3)X(5 — 3)i=16 ; also 52 — 32=16. 

20. If two numbers are such, that their squares, when added together, form 
a square, the product of these two numbers is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9-f-16=25, is a square number, and their pioduct 
12, is divisible by 6. Hence, . 

21. To find two numbers, the sum of whose squares shall be a square number. 

Take any two numbers and multiply them together ; the double of their prod- 
ded will be one of the numbers sought, and the differenr.e of their squares wilt he 
the other. Thus, take any two numbe/s, as 2 and 3 ; the double of their prod- 
uct is 12, and the difference of their squares is 5; now 122-j-52=169, the 
■quareofl3. 

22. When two numbers are such, that the difference of their squares is a 
square number ; the sum and difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 1 giVfe for the dif- 
ference of their squares 36 ; and 18, the sum of these numbers, is the double 
of 9, which IS a square number, and 2, their difference, is the double of 1, which 
is also a square number. 

23. If two numbers, the difference of which is 2, be multiplied together, theii 
product increased by unity, will be the square of the intermediate number. 

24. The sum or difference of two numbers, will measure the difference of 
tlieir squares. 

25. The sum of two numbers, differing by unity, is equal to the different 
of their squares. 

26. The sum, of two numbers will measure the sum of their cubes • and th» 
difference of two numbera will measure the difference of their cubes. 
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27. If a square measvres a square, or a cube a cube, tne roji will also meas- 
ure the root. 

28. If one number is prirae to another, its square, cube, &o,, will also be 
prime to it. 

29. ']'he difference between an integral cube and its not, is always divisi 
ble by 6. . , 

30. If any series of numbers beginning from 1, be in continued geometrical 
proportion, the 3d, 5th, 7th, &c., will be squares ; the 4th, 7th, 10th, &c., 
cubes ; and the 7th will be both a square and a cube. Thus, in the series, 
1, 2, 4, 8, IG, 33, G4, &c., the 3d, 5th, and 7th terms are squares; the 4th and 
7th are cubes j and the 7th is both a square and a cube. 



EXTRACTION OF THE SQUARE ROOT. 

571. To extract the square root, is to resolve c niven nupiber 
into two equal factors ; or, to find,a number whichbeing mL!*ivlied 
into itself, will produce tlie given nufnber. (Art. 564. Obs.) 

Ex. 1. What is the square root of 36 ? 

Solution. — Kesolving the given number into two equal factoiB, 
we have 36—6x6. Ans. The square root of 36 is 6. 

2... What is the length of one side of a square field which con- 
tains 529 square rods? 

Operation. Since we may not see what the root of 629 

529(23 is at once, we will separate it into two periods 
4 by placing a point over the 9 and another over 

43)129 the 5. Now the greatest square in 5, the left 

129 hand period, is 4, the root o/ which is 2. Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mainder bring down the next period. We then double the 2, the 
part of the root already found, and, placing it on the left of the 
dividend for a partial divisor, we perceive it is contained in the 
dividend, omitting its right hand figure, 3 times. Placing the 3 
on the right of the root, also on the right of the partial divisor, 
we multiply the divisor thus completed by 3, and subtract the 
product from the dividend. The answer is 23 rods. 

Quest. — ^571. W^at is It to extract the square root of a numberl 
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Nnte. —Since the root is to contain 2 figures, the 2 stands in tens place, 
hence the first part of the root found is properly 20; which being doubled, 
jives 40 for the divisor. For convenience we omit the cipher on the rigSt; 
and to compen^ii'c fir this, vpe omit the right hand figure of the divide- d. 
This is the same as dividing both the divisor and dividend by 10, and thereflre 
does not alter the quotient. (Art. 140.) 

572. Hence, we derive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into j>eriods of two figures each, hy 
pl-acing a point over the units figures, then over every second fig- 
ure towards the left in whole numbers, and over every second figure 
towards if" ' right in decimals. 

II. ^Fhtd the greatest square number in the first or left Jiand 
period, and place its root on the rigid of the number for the first 
figure in the root. Subtract (he square of this figure of the root 
from the period under consideration ; and to t/te right of the re- 
mainder bring down the next period for a dividend.-^ 

III. Double the root just found and place it on the left of tJie 
dividend for a partial divisor ; find hoiv many times it is contained 
in the dividend, omitting its right hand figure; place the quotient 
on the right of the root, also on the right of the partial divisor ; 
multiply the divisor thus completed by th.e figure last placed in tht 
root ; subtract the product from the dividend, and to the remainder 
bring down the next pei-iod for a new dividend. 

IV. Double the root already found for a new partial divisor, di- 
vide, d:c., as before, and thus continue the operation till the root of 
all the periods is extracted. 

If there is a remainder after all the pieriods are brought down, 
the operation may be continued by annexing periods of cip)hers. 

Proof. — Multiply the root into itself ; and if the product ii 
equal to the given number, tlie work is right. (Art. 564.) 

SY^. Ofvifmafration. — Ti ke any number as that in the last example ■ then 
leparating it into parts, 529=tj00-f 29. Now the greatest square in oOO is 400, 
the root of which is 20, with a remainder of 100 ; consequently, the first part oi 

ftiTEsT.— 572. What is the first step in extracting the square root ? The second 1 Thlni 
Fourth "i When there is a remainder, how proceed ^ How is the square root proved 1 
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he root must bo 30, and tlie true remainder is 100+29, or 129. And once 
here arc three ligures in the given number, there must be two figures in the 
W)i)t ; ( Art. 5(52 Obs.-2;) but the-square of the sum of two numbeis, is equal 
to the Sfitare of the first pari added to boice the product of the two parts aaj 
the sqiinie of the last part^ it fpJIows therefore that the remainder 129, must 
be twice tlie product of 20 into tlie part of the root still t© be found, together 
with the square of that part. (Art. 5G2.) Now dividing 129 by 40 the double 
of 20, the quotient is 3, whicb being added to 40 makes 43; finally, mulfiply- 
iug-43 hy .3, the product is 129, which is manifestly twice the product of 20 
into 3, together with the square of 3. In the same manner the oppration may 
be proved in every case. ( For illustration of this rule by geometrical figuieSf 
see Practical Arithmetic, p. 318.) 

1. The reason for separating the given numbers Into periods of two figures 
each, is that a square number can not have more fignies than double the num- 
ber of figures in the root, nor but o)t£ less. It also shows /ww mani/ Jig'ures the 
root will contain, and thus enables us to find part of it at a time. (Art. 5Ci 
Obs. 2.) 

2. The reason for doubling- that part of the root already found for a divisor, 
B because tlie remainder is double the product of the first part of the roct-dnto 
the second part, together with the sjuaic of the second part. 

3. In diviiling, the rigid hand figure of the dividend is omitted, because the 
tipher on the right rff the divisor being omitted, the quotient would be 10 
times loo large for the next figure in the root. (Arts. 130, 141J.) 

4. The last figure of the root is placed on the right of the divisor simply for 
convenience in multiplying it into itself. 

Ov.s. 1. The product of the divisor cbmpleted into the figure last placed in 
the root, cannot exceed the dividend. Hence, in finding the figure to be placed 
in the root, some allowance must be made for carrying, when the product of 
this Jigife into \tse\i exceeds 9. 

3. If the right hand period of decimals is deficient, it must be completed bf 
annexing a cipher to it. 

3. There will always be as many decimal figures in the root, as there are 
jKriods of decimals in the given number. 

574. The square root of a common fraction is found by ex- 
'fticting the root of tlie numerator and denominator. 

A mixed number should be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction 
is not it perfect square, the fraction may be reduced tp a decim,al, 
and the appro.vimate root be found as above. 

QDEs-f.— .^73. Dp.m. Why do we sepanite the piven nuniher into periods of two tigurei 
»acbl, VVhydoulile the rcjot Ihus found for a divisor 7 Why nmil the rifhl hand figun 
ef the dividend ? Why plnce the last lijure of the root on the right uf the divisor 1 Oit 
(iow mhiiy der.liiial figures will there be in tlie root 7 574. How is the squue loot o<' a 
Hjicmon irii£tion found 7 Of a mixed aiuubrr 1 
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Required 


the st^nare root 


of the following numhers : 


3. 2eoi. 


10. 27889. 


17. 566.44. 


24. n. 


4. 5329. 


11. 061. 


18. 7.3441. 


25. iff. 


5. 784. 


12. 97. 


19. .81796. 


26. 1. 


6. 87. _ 


13. 7. 


20. 1169.64. 


27. I7f. 


7. 4761. 


14. 190. 


2.1. 627264. 


28. 7S4i. 


8, 7056. 


15. 43681. 


22- £.172181. 


29. 20.7i*. 


9. 9801. 


16. 47089. 


2o. W^.i■'i6i^^ 


30. 34967A. 



31. What is the square root of 152399U2o ? 

32. What is the square root of 119550669121 ? 
■33. What is the squsire root of 964.5192360241 ? 

575. When the root is to be extracted to many figures, the 
operation may be contracted in the following manner. 

Jf'irsi find half, or one more than half ike number of figures re- 
guired in the root ; tlien having found the next true divisor, cut off 
its right liu)id fi[,'iire, and divide the remainder by it; place the 
quotient in the root, and continue the operation as in contraction of 
division of decimals. (Art. 333.) 

34. Required the square root of 365 ta eleven figures in the 
root. Ans. 19.104973174. 

35. Required the square root of 2 to twelve figures. 

36. Required the square root of 3 to seventeen figures. 

- APPLICATIONS OF THE SQJJARE ROOT. 

57 6« A triangle is a figure which has three sides and three 
angles. When one of the sides of a triangle is perpendicular to 
another side, the angle between them is called a right-angle. 

c 

57 7 • A right-angled triangle is ai 
triangle which has a right-angle. 

The side opposite the right-angle is 
called the hypotlienusc, and the other 
two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, 
and the side BC is the hypothenuse. 
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3?: 



578. The square described on the hypotfitnuse of a right- 
angled triangle, is equal to the suvi of the squares described on 
tlio other two sides. (Tliomson's Legeudre, B. IV. 11, Euc. 1. 47.) 

The Irulh of this prhiciplc may be seen from the folhioiiii, geomct/rictd iliia- 
iraiion. Thus, 

Let the base AB of the right- 
angled triangle ABC be 4 feet, 
Ihe perpenilioular AC, be 3 feet ; 
til n will the squares described 
on the base AB, and the "per- 
pendicular AC, contain as many 
square feet as the square de- 
scribed on the hypotlienuse BC. 
Now (4)2-j-(r!)2=':>r) sq. ft. ; and 
the square ilescribed on BC also 
contains 25 sq. ft. Hence, the 
sjuare described nn ihe kypoLhe- 
7111 sc of any rigjd-angjed triari- 
gle, is equnl lit the sum of llie 
squares described mi iJie oilier iuDO 



Or;^. Since the square of the hypothenusc BC, is 35, it follows that taa 
'25, or 5, must be the hypothenuse its'elf. Hence, 

579. When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to tlw square of the perpendicular, 
and tlie square root of the sum will he the hypothenuse. 

Thus, in the right-.ang!ed triangle ABC, if the base is 4 and 
the perpendiculars, then (4)''-l-(3)' = 25, and v'25 = 5, the hypo- 
thenuse. 

580. Wlien the hj^othenuse and base are given, to find Ihe 
2Je>-pend/riilar. 

J'^rom the aq'ixire of the hypothenuse suhtnict the square of the 
j/aic, ami the square root if Ihe rnni:'ni.der will he Ih-e perperi.dirxdar. 



A 1 



QrKsi.— ■-7(1, Wh'il is !i irn.ii.'le ? WlMt U !i righl-aiisle 1 577. WIdU U a niUlt 
jngted triangle? What is the side opposite the right-angle culled ? What are the olhet 
two sides called? 578. What is the square described on the liypotlienuse equal tol 
^9. When the base and perpendicular are given, how is the hypothenuse found 1 
180. Wben the hypothenuse and base are given, how is the perpendlsular found? 

16* 
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Thus, if tlie hypotheniise is 5 and the base 4, then (5)* — (4)* 
= 9, and ^9 = 3, the perpendicular. 

581. When the hypothenuse and the perpendicular are given, 
to find the base. 

From the square of tjie hypotlienuse subtract the square of the per' 
pendicvlar, and the square root of the remainder wilt be the base. 

Tluis, if the hypothenuse is 5 and the perpendicular 3, then 
(53^— (3) " = 16, and ^16=4, the base. 

Oes. 1. Prom the pnecetling principles it is manifest that the area of a square 
may be found by dividing; the square of its dirtgonal by 3. (Arts. •JH.'). 57S.) 

2. The areas of a^t shv'dar figures are to each other as the Sf/nares of their 
homfdogaiis sideSf or Iheir lilr (/imeiisio7is. (Leg. IV. 25, 27. V. 10.) Hence, 

Tile sum of tlie areas of etjuilaleral or other ^imilw trimis^ks^ also of shiiifaj 
pnhjgons, circles and semicircles deseribed on the base and perpendicular of a 
ri;x'it-angled triangle, is equal to the area of a similar fi'^ure described on the 
hypothenuse. 

3. The square of a simple ratio is called a dvplicate ratio ; the cube of a sim 
pie ratio, a Iriplicale ratio. 

The ratio cf the sq::m'e rods of two numbers is called a sub-duplica!e ratio, 
that of the cube roots, a sub-lri plicate ratio. 

E.x:. 1. If ii street is 28 feet wide, and tlie height of a tower is 
98 feet, how long must a rope be to reach from the top of the 
tower to the opposite side of the 'street ? 

Solution.— {pay + (-lSY = \QQQQ, and V'10000 = ]00 ft. Ans. 

2. A ladilur 40 feet long being placed at the opposite side of a 
street 24 feet wide, just reached the top of a house : how high 
was the house ? ^ 

3. Two ships, one sailing V miles, the other 12 miles an hour, 
spolie each other at sea ; one was going due east, the other duo 
south : how far apart were they at the expiration of 12 hours ? 

4. Wliat is the Icng'h of the side of a squiire farm wliicli eon- 
tiiiii.s TiJO acres; and how far apart, arc its opposite corners'? 

582. A ))?,((» proporlioiuil between two numbers is equal tc 
the square root of their product. (Arts. 494, 498. Obs. 2.) 

QnisT —380. When the bypotbenuso and perpendicular are given, how U the ba« 
found 1 
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6. Find a, mean proportional between 2 and 8. 

Solution. — 8X2--=1(>; and -^16=4. Atis. 

Kind a mean propordonal between the following numbera: 

6. 4 and 25. 10. 121 and 36. 14. |^ and if 

1. 9 and 3G. 11. 196 and 144. 15. -ff- and i^ 

8. IG and 81. 12. 2.56 and49. 16. ^ and -Hf. 

0. 64. and 25. 13. 6.25 and 720. IT. ff and iff.' 

5 8 3» To find the side of a square equal in area to any ^iven 
mr/ace. 

Extract the square root of tJie given <vrea, and it will he the side 
t^' the sguare sought. 

Obs. When it is requiretl to find the iliniensions of a rgctangular fieU, equal 
in area to a given surface, and whose length is double, triple, or quadruple, 
&c., of its breadth, the square root of i, ^, \, of the given surface, will be t!w 
undih; and this being dmibled, tripled, or quadrupled, as the case may be, 
will be the If.ngth. 

IS. What is the side of a square equal in area to a rectangular 
field 81 Tods long, and 49 rods wide? 

19. What is the side of a square equal in area to a triangular 
Geld which contains IGO acres? 

20. What is the side of a square equal in area to a circular 
Beld which contains G40 acres ? 

21. What are the lenoth and breadth of a rectangular field. 
which contains 480 acres, and whose length is triple its breadth? 

22. A general an-anged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

584. When the sum of two numbers and the difference of 
their squares are given, to find the numbers. 

Divide the difference of iJieir squares hj the snm of the numbers, 
und tlie quotient will he their difference; then proceed as in 
Art. 155, 

23. The 5u;ri of two numbers is 42, and the difference of their 
!j[i;ares is 756 : what are the numbers? Ans.'li and 30. 

24. The sum of two numbers is 65, and the difference of their 
iquares is 975 : what are the numbers? 
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585. When the difference of two numbers and the differmct 
of their squares are given, to find the numbers. 

Divide the difference of the squares hy the. difference of 1M 
numbers, and tlie quotient will he their sum ; then proceed a» 
in Art. 155. 

25. The difference of two numbers is 29, and the difference of 
their squares is 4885 : what are the numbers ? 

EXTRACTION OF THE CUBE ROOT. 

586. To extract the cuhe root, is to resolve a given number into 
three equal factors ; or, to find a number which being multiplied 
into itself twice, will produce the given number. (Art. 564.) 

Ex. 1. What is the-cube root of 64 ? 

Solution. — Resolving the given numbers into three equal fac • 
tors, ^>e have 6-1=4x4X4. Ans. 4. 

a. What is the cube root of 12167 ? 

We first separate the 
given number into two pe- 
riods, by placing a point 
over the units' figm-e, then 
over thousands. This shows 
us that the root must have 
two figures, (Art. 562. Obs. 3,) and thus enables~us to find part 
of it at a time. 

Beginning with the left hand period, we find the greatest cube 
in 12 is 8, the root of which is 2. Place the 2 on the right of 
the gi\Ln number for the first part of the root, and also in Col. L 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. II, ; and multiplying 4 by 2, subtract its product 
from tlip period, nnd to the right of the remiiinder bring down the 
nt!xt [H'riiKl for a dividend. 'J'lien Hclding 2, the first figure of the 
root, to the first term of Col. 1., and multiplying the sum by 2, 
we add the product 8 to the 1st term of Col. II , and to this sum 







Ojierriiioit. 








Col. I. 


C..1.II. 


1216'7(23 


1st term 


2 


4X'2 = 


8 


2d 


it 


4 
63 


1200 (livisoi 


r,)416'7 


Sd 


1389X3 = 


: 4167 



Quest.— 586. What 13 it to extr&ct tho cube root 1 
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annex two ciphers, for a divisor ; also add 2, the first figure of 
the root, to the 2d teim of Col. I. Finding the divisor°is con- 
tained in the dividend 3 times, we place the 3 in the root, also on 
the right of the 3d term of Col. I. Then multiply the 3d term 
thus increased, hy 3, the figure last placed in the root, and add 
the product to the divisor. Finally, we multiply this sum hy 3 
and subtract the product from the dividend. Ans. 23. 

587. Hence, we derive the following general 

RULE FOR EXIKACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures each, 
placing a point over units, then over every third figure towards the 
left in whole numbers, and over every third. figure towards the 
right in decimals. 

II. Find the greatest cube in the first period on the left hand ; 
place its root on the right of the number for the first figure of tjie 
root, and also in Col. I. on the left of the number. Then multi- 
plying this figure into itself, set the product for tlie first term in 
Col. IT. ; and lutdtiplying this term by tlie same. figure again, sub- 
tract this product from the period, and to the remainder bringdown 
the next period for a dividends ^ 

III. Adding the figure placed in the root to tlie first term in 
Col. I., multiply the sum by tlie same figure, add tlie product to tlie 
first term ir) Col. IT., and to this sum annex two ciphers, for a di- 
visor ; also-add tlie figure of the root to the second term of Col. I. 

IV. Find how many times the divisor is contained in tie divi- 
dend, and place the result in the root, and also on tlie right of the 
third term of Col. I. Next multiply tlie third term thus increased by 
the figure last placed in tlie root, and add the product to tlie divisor ; 
then multiply this sum by the same figure, and subtract tlie product 
from, tlie dividerid. To the remainder bring down tlie next period 
for a nem dividend. 

V. Find a new divisor in the sam,e manner tliai the last divisor 
was found, then divide, djc, as before ; thus continue the opemxtion 
till the root of all the periods is found. 

QuEBT.— 587. What is the first step in e^racting the cnbe loot 1 The Hcond 1 Thin) 1 . 
Fourth t rillh 1_How is the cube root proved 1 
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Proof. — Multiply (lie root into itself twice, and if tlie last jrrod- 
uct is equal to the given number, the work is right. 

Obs. 1. When there is a. remainder, periods of ciplwrs may be added, at ia 
•quare root. 

3. If the right hand period of decimals is deficient, this deficiency must be 
supphed by ciphers. The root must contain as many decimals as there are 
periods of decimals in the given number. 

5§S. Demonslration. — This rule depends upon the principle that the cube 
of the sum. of two numbers is equal to the cube of the first part, added to 3 
times the square of the first part into the last part, added to 3 times the first 
part into the square of the last, added to the cube of the last part. Take any 
number, as 23 ; we have 23=20-[-3. 

Then(23)3=(20)3+(3x202x3)+(3x20X32)+33=12167. 

Or, {23)3=8000+3t;00-[-540+27=121(;7. 

After subtracting the greatest cube from the left hand period, it is plain the 
remainder must contain 3 times the square of the first part of the root into the 
last part, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient will be the last part. But il will be seen 
that the divisor is 3 times the square of the f|rst part of the root, consequently 
the quotient must be the last part of the root required. 

1. The reason for separating the given number into periods of three figures^ 
is that the cube of a number can not have more figures than triple the number 
of figures in the root, nor"but two less. It also shows how many figures the root 
will contain, and thus enables us to find part of it at a time. (Art. 5G2, Obs. 3.) 

2. The reason for annexing 2 ciphers to the divisor is (manifestly) because 
the first figure of the root, of which the divisor is 3 times the square, stands in 
tens' place. 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being multiplied by the figure last placed in the root, the pr.iduct wilf 
evidently be 3 times the sijuare of the first part of the root into the la.<t part, 
together with 3 times the first into the square of the last part, and the culw 
of the last part. In a similar manner the operation may bo illvstrated in all 
other cases. 

Nole. — The preceding method of extracting the cube root was discovered by 
the late Jlr. Horner of Bath, England, and is often called Homer's Method, 
(For the common method, and its demonstration by cubical blocks, see Practi- 
cal Arithmetic, p. 325.) 

QnEsT— 04s. When there is a rein-uniler. h>iw urncecil ? When the rijiht hiinil period 
<f decimals is (leQcient, whiit limit bo done ? Huw m-.iy decimals must the root conlail 1 
IBS. Why separate the given number into periods of three figures ? Why aiuex twe 
clphen tg the rigfat of tbe divisor 1 
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589. The cube root of a common fracti(m is found by ex 
tracting the root of its numerator and denominator, or by first 
reducing it to a decimal. 

A mixed number should be reduced to an improper fraction, or 
?iie fractional part to a decimal. 

3. Required the cube root of 78314.6. 

Operation. 

Col. I. Col. n !?83 14.600(42.78 + 

1st term 4 16X4 = 64 

2d " _8_ 4800, 1st divisor ) U314 

Sd " 122 5044X2 = 10088 

4tb " m_ 529200, 2d divisor) "4226600 

5th " 1267 53 8069X7 = 3766483 

eth " 1274 54698700, 3d divisor) 460117000 

7th " 12818 54801244X8 = , 438409952 

590. When the root is required to many places of decimals, 
the operation may be contracted in the following manner. 

First find one more than half the number of decimal figures re- 
quired. For a new divisor, take as many figures plus am on the 
left of the last term in Col. II. as remain to be found in the root; 
and for a dividend retain one more figtire on the left of tli£ re- 
mainder tlian tlie divisor has ; then proceed as in tlie contraction 
of division of decimalsr (Art. 333.) 

Required the cube root of the following nuiiibers : 

4. 91125. 8. 10218313. 12. 37. 16. iff- 

5. 140608. 9. 11543.176. 13. 6. 17. ffH-. 
,6. 571787. 10. 20.570824. 14. 376. 18. 44f. 

7. 2515456. 11. .241804367. 15. 575. 19. 49aV 

20. What is the cube root of 2 to eisrht decimals ? 

21. What is the cube root of -^g to eleven decimals ? 

25. What is the side of a cubical mound which contains 314432 
s.lld feet? 

Oes. Similar solids arc to each other as the cubes of their homologoui 
ades, or like dimensions. (Leg. VII. 20, VIII. 11. Cor.) Hence, 

QukST,— ^89. How find the cube root of b common ftaction 1 Of a mixed nuBilMr I 
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591. To find the side of a cube whose solidity sliall be dou« 
ble, triple, &o., that of a cube whose side is given. 

Cube the given side, multiply it hy the rjiven proportion, and thi 
cube root of the product will be the side of the cube required. 

.23. What is the side of a cubical bin which contains 8 times as 
many solid feet as one whose side is 4 feet ? Ans. 8 ft. 

24. What is the side of a cubical block which contains 4 timea 
as many solid yards as one whose side is 6 feet ? 

25. If a ball 6 inches in diameter weighs 32 lbs., what is the 
weight of a ball whose diameter is 3 inches ? 

26. li a globe 4 ft. in diameter weighs 900 lbs., what is tho 
weight of a globe 3 ft. in diameter? 

593« To find two mean proportionals between two given 
numbers. 

Divide the greater number by the less, and extract the. cube root 
of the. quotient. Multiply the root thus found by the least of the 
given numbers, and the product willbe the least proportional sought; 
then multiply the least mean proportional by the same root, and this 
product will be the greater mean proportional required. 

Find two mean proportionals between the following numbers : 

27. 8 and 216. 29. 12 and ISOO. 31. 71 and 15336. 

28. 64 and 512. 30. 40 and 2560. 32. 83 and C0507. 

EXTRACTION OP ROOTS OF HIGHER ORDERS. 

593. When the index denoting the root to be extracted is a 
composite number. 

I'irst extract the root denoted by one of the prime factors of th« 
given index ; then of this root extract the root denoted by anolhet 
prime factor, and so on. Thus, 

For the 4th root, extract the .^-^ uare root twice. 
For the 6th root, exttiict tlie cube root of the square root. 
Foi- the 8th root, extract the square root three times. 
For the 27th root, extract the cube root three times. 
1. What is the 4th root of 81 ? '^^ g 
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2. What is the 8th, root of 256 ? 

3. Tlie 4th root of 65536 ? 

4. The 4th root of iggs^lYSSYB ? 
6. The 6th root of 46656 ? 

6. The 6th root of 308915776 ? 
1. The 8th root of 390625 ? 

8, The 9th root of 40353607 ? 

9. The 18th root of 387420489 ? 

10. The 27th root of 134217728? 

594. When the index denoting the root is not a composite 
Bimiber, we have the following general 

RULK FOR EXTRACTING ALL ROOTS. 

1. Point ojf the number into periods of as many figures each, as 
there are units in the given index, cortimencing with the units figure. 

11. Find the first figure of the root, and subtract its power from 
the Iffft hand period ; then to the right of the remainder bring down 
the first figure in the next period for a dividend. 

III. Involve the root to the power next inferior to thai of the index 
<)f the required root, and multiply it hy the index itself for a divisor. 

IV. Find how many times the divisor is contained in tlie divi- 
dend, and the quotient will be the next figure of the root.' 

V. Involve the whole root to the power denoted by the index of 
the required root, and subtract it from the two left hand periods of 
tJie given number. 

VI. Finally, bring down the first figure of the next period to the 
remainder, for a new dividend, and find a new divisor as before. 
Thus proceed till tlie whole root is extracted. 

Osa 1 . The reason of this rule may be illustrated in the same manner aa 
that for the extraction of the Square and Cube Roots. 

2 The proof of all roots is by involution. 

3, Any root whatever may be extracted by an extension of the jjrinciple ap- 
j-Jioi to the extraction of the cube root. In this general application of the 
principle, the given number must be divided into periods, each conaisting of a3 
many figures'as there are units in the index of the required root, and the num- 
ber of columns emploj'ed will be one less than there are units in the given in- 
dex. The operation then proceeds exactly, as in the extraction of the Cuba 
root ; and if there be a remaiuder, a like contraction is admissible. 
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11. Required the 5th root of 351843V2088832. 
Oixration. 
351S43'72088832(5]2 Ant. 
3125' 
6* X 5 = 3125) 3f)34 



51« = 34502o25l 



61<X5 = 3382G00o) 6S184U08 

512^ = 35184372088832 

12. Required the 5th root of ^o^^. 

13. Required the 7th root of 2103580000000000000. 

Nnk. — The preceding method in most of the practical cases, gives perhapl 
as easy solutions, as the nature of the case will admit. But when roots of » 
very high order are required, the process may be shortened by the following • 

APPROXIMATE RULE. 

595> Call the index of ilie given power n; and find hy trial 
1 number nearly equal to the required root, and call it the assumed 
root. Raise the assumed root to the 2)ower whose index is n. Then, 

^s n+1 times this power, added ton — 1 times tJie f/iven number, 
is to n — 1 times the same power added to n+1 times the given num- 
ber, so is the assumed root to the true root nearly. 

The number thus found may be employed as a new assumed root, 
and the operation repeated to find a result still nearer the true root. 

14. Required the 365th root of 1.06. 

Solution. — Take 1 for the assumed root, the 3G5th power of 
which is 1 ; and n being 365, we have Ji+l = 366rand ?i^l=s 
364. Then proceed in the following manner : 
1X366 = 366 1X364 = 364 

1.06X304=385.84 1.06X366 = 387.96 

As 751.84 : 751.96 : : 1 : Ans. 

Ans. 1.0001596 

15. The Tth root of 2 ? 17. The 12th root of 1.05 ? 

16. The 9th root of 2 ? 18. The 100th root of 100 ? 



* Uuttna'9 Mathematical Tracts ; also Bonnycastle's Arithmetic. 
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SECTION XVIII 
PROGRESSION. 

Art. 596. When there is a series of imrabers such, that the 
ratios »f the first to the second, of tlie second to the third, ifec, are 
all equal, the numbers are said to be in Continued Proportion, or 
Progression. Progression is commonly divided into arithmetical 
and geometrical. 

Note. — The terms arithmetical and geometrical are used sioiply to disiin~ 
g^iAA the different kinds of progression. They both belong equally to arith- 
metic and geometry. 

ARITHMETICAL PROGRESSION. 

597. Numbers which increase or decrease by a common differ- 
ence, axe m arithmetical progression. (Art. 474. Obs.) 

Obs. 1 . Arithmetical progression is sometimes atWcirprogression dy difference, 
>r equidiffei-eiU scries. 

2. When the numbers increase, the series is called ascending; as, 3, 5, 7, 9, 
11, &c. When they decrease, the series is called descending ; as, J 1 , 9, 7, 5, &c. 

598. When four numbers are in arithmetical progression tlu 
turn of tlie extremes is equal to the sum of the means. 

Thus, if 5—3 = 9—7, then will 5 + 7 = 3 + 9. 

Again, if three numbers are in arithmetical, progression, the sum 

of the extremes is double the mean. 

Thus, if 9—6=6—3, then will 9+3=6+6. 

I 

599. In any arithmetical progression, the sum of the two ex- 
tremes is equal to the sum of any other two terms equally distant 
from the extremes, or equal to double the middle term, when tlie 
number of terras is odd. Thus, in the series 1, 3, 5, 7, 9, it is 
obvious that 1 + 9 = 3 + 7=5+5. 

GOO. In an ascending series, each succeeding term is found 
by adding the common difference to the preceding terra. Thus, 
if the first term is 3, and the common difference 2, the series is 
8, 5, 7, 9, 11, 13, 15, 17, 19, 21, &c. 
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In a descending series, each succeeding term is found by sub. 
tracting the common difference from the preceding term. Thus, 
if the first term is 15, and the common difference 2, the series la 
15, 13, 11, 9, 1, &c. 

601. In arithmetical progression there are five parts to be 
considered, viz : the first term, the last term, the number of terms, 
ike common difference, and tlie sum of all the terms. These parts 
have such a relation to each other, that if any three of them are 
given, the other two may be easily found. 

G02. If the sum of the two extremes of an arithmetical pro- 
gression is multiplied by the. number of the terms, the product 
will be double the sum of all the terms in the series. 

Take the series 2, 4, 6, 8, 10, 12. 

The same inverted 12, 10, 8, 6, 4, .2 . 

The sums of the terms are 14, 14, 14, 14, 14, 14. 

Thus, the sum of all the terms in the doutle series, is equal to 
the sum of the extremes repeated as many times as there are terms; 
that is, the sum of the double series is equal to 12+2 multiplied 
by 6. But this is twice the sum of the singk series. Hence, 

603. To find the sum of all the terms, when the extremet 
and the number of terms are given. 

Multiply half the sum of the extremes by tlie number of terms, 
and the product will be the sum, of the given series. 

Obs. The reason of this process is manifest from the preceding illustrition. 

Ex. 1. The extremes of a series are 3 and. 25, and the number 
of terms is 12 : what is the sum of all the terms ? Ans. 168. 

2. What is the simi of the natural series of numbers, 1, 2, 3, 
4, 6, <fec., up to 100 ? 

3. How many strokes does a common clock strike in 12 hours? 

604. To find 'the common difference, when the extrenies and 
the JiMmOer of terms are given. 

Divide the difference of the extremes by the number of terms leu 
1, and the quotient will be the common difference required. 
Ob». The truth of this rule is manifest from Art. 602. 
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4. The extremes are 5 and 56, and the number of terms is 18 : 
what is the common difference ? * Ans. 3. 

Ti. If the extremes arc 3 and 300, and the number of terms 10, 
what is the Qommon difference ? 

605< To find the number of terms, when the extremes and 
tommon difference are given. 

Divide the difference of the extremes hy the common difference, and 
tJie quotient increased by 1 will be the number of terms. 

Oes. The truth of this principle is manifest from the manner in which the 
successive terms of a series are formed. (Art! 600.) 

6. If the- extremes are 6 and 470, and the common difference 
is 8, what is the number of terms ? Ans. 59. 

T. If the extremes are 500 and 70, and the common difference 
is 10, what is the number of terms ? 

606. When the sum of the series^^he number of terms, and 
one of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by tlte number of terms, and 
from the quotient take the given extreme. 

Obs. The reason of this rule is manifest from Art. 602. 

8. If the sum of a series is 576, the number of terms 24, and 
the first term 1, what is the last term ? Ans. 47. 

9. If the sum of a series is 1275, the number of terms 50, and 
Ihe greater extreme 47-}-, what is the less extreme ? 

607. To find any given term, when the first term and the 
common difference are given. 

Multiply the common difference by om,e less than the number of 
terms required ; then if the series be ascending, add the product to 
the first term ; but if it be descending, subtract it. 

Obs. The reason of this rule may be seen from the manner in which the 
lucceeding terms of a series are formed. (Art. 600.) 

10. If the first term of an ascending sefies is 7, and the common 
difference 3, what is the 41st term? Ans. 127. 

11. If the first term of a descending series is 100, and the com- 
mon difference 1-J-, what is the 54th term ? 
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12. If tlie first term of an ascending series is 1, and the com- 
mon di.Tfcienoe 5, whiit is the 100th term? 

608. To find any given number of arithmetical means, whea 
the extreriies are given. 

S ihtract the less extreme from the greater, and divide the re- 
mainder hy 1 more than the number of means required ; the quo- 
iient will be the common difference, which being continually added 
to tlie less extreme, or subtracted from the greater extreme, will givt 
the mean terms required. One mean term may be found by taking 
I'Mlfthe sum of the extremes. (A.rt. 598.) 

Pes. This rule depends upon the same principle as that in Ait. 604. 

13. Required 3 arithmetical means between 7 and 35. 

14. Required 6 arithmetical means betvreen 1 and 99. 

GEOMETRICAL PROGRESSION. 

609> Numbers which increase by a common multiplier, or 
decrease by a common divisor, are in Geometrical Progression. 

The numbers 4, 8, 16, 32, G4, &c., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term; thus, 4X2 = 8; 8X2 = 16, &c. 

Again, if the order of this series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon divisor. Thus, in the series 64, 32, 16, 8, Ac, 64-^2=32; 
32H-2=16, &c. 

Nnlt. — If tlie first term and ToJio are the same, the progression is simplT 
series of powers; as 2; 8X2; 2x3X^3; 2X2X2X2, &c. 
Obs. 1. Gmmelrical Prn^resfion is geometrical jtruporiinn continued. It il 
therefore sometimes called continual proportionals, or progression by qnntienls. 
If the series increases it is called ascending; if it decreases, rlescending. 

2, The nuinliers which form the series, are called the lerms of the progrefc 
tion. The cmiimnn mi iMi flier ^ or diriwr, is called the rufio. For most pur- 
poses, however, it will be more simple to consider the ratio as always a miiti'i^ 
/iHer, either iiilp.<sral or fnicthiin!. Thus, in the series 64, 32, Ki, &c., the 
ralio is either 2 considered as a divisor, or i considered as a multiplier. 

3. In GrnmelrictiJ as well as in Arit/rmfMcal progfcsswrr, there are five parti 
!o be considered, vi/. : l/i^ first term, Ihn In^l term, llir. nii'mb'T nf terms, the ToMa 
i!in<\ Ik': swni of alt Ike f£rms. These parts Khve such a rt.ialion to each othei 
that if aay three of tkem are given, the other two may be easily found. 
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6 1 O. To find the last term, when the Jirst term, the ratio, 
and tiie number of terms are given. 

Multiply (lie first term into tluit power of the ratio whose index 
is 1 less tlian tlie number of terms, and the product will be the 
last term required. 

Obs. 1. The reason of this process may be seen by adverting to the manne.' 
in which each successive term is formed. (Art. 609.) Thus, in the series 4, 8, 
16, 33, &c., the 2d term 8=4X2; 16=4X3X2, or 4X32; 33=4X33, &c. 

3. It will be seen that the several avwunis in compound interest, form a 
geomeb-ical scries of which the principal is the 1st term ; the amount of 81 for 
1 year the ratio; and the number of -years -(-I the number of terms. Hence 
the required anuimU of compound interest may be found in the same way as 
the last term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
raiio 4, what is the 5th term? Ans. 512. 

2. The first term is 64, and the ratio ^•. what is the 5th term? 
.S. The first term is 2, and the ratio 3 : what.is the 8th term ? 

4. The first term is 7, and the ratio 5 : what is the 10th term? 

5. A farmer liired a man for a year, agreeing to give him $1 for 
the 1st month, $2 for the 2d, §4 for the 3d, and so on, doubling 
his wages each month : how much did he give tlie last month ? 

6. What is the amqunt of $250, at 6 per cent., for 5 years com- 
pound int. ? Of $500, at 7 per ct., for 6 years? Of $1000, at 
5 per ct., for 10 years? 

6 11 • To find the sum of the series, when the ratio and the 
extremes are given. 

Multiply the greatest term into the ratio, from the product sub- 
tract the least term, and divide the remainder by the ratio less 1. 

Oes. 1. When the first term, the rnlio, and the number of terms are given, ta 
find the sum of the series we mu.st first find the last term, then proceed as aliove. 

2, Tl^s yiim of an infinil£ series whose terms decrease by a common divisor, 
may oe round by mvUiplying Che ereakd term inln the ratio, and dividing tht 
jrroduct Ity line ratio less I. The least term being infinitely small, is of no com- 
fdrative va.ue, and is therefore neglected. 

7. Wliat is tlie sum of the series, whose extremes are 5 and 
1215, and the ratio 3 ? Ans. 1820. 

8. The extremes of a series are 1 and 512, and the ratio 2 
irlmt is the sum of the series ? 
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9. The extremes of a series are 1024 andl52'74i,and the ratio 
is li". what is the sum of the series ? 

10. A merchant hired a clerk for a year, and agreed to pay him 
I mill the 1st month ; 1 cent the 2d ; 10 cents the 3d, and so on, 
mcrcasing in a tenfold ratio for each successive month : what was 
the amount of his wages ? 

1 1. What is the sum of the infinite series 1 +i+"4+i> ''^c. ; that 
is, the descending series whose first term is 1 and the ratio 2 ? 

Ang. 2. 

12. What is the sum of the infinite series 1 +i+i+-^+-ir, &c, 

6 1 2> To find the ratio, when the extremes and number of terma 
are given. 

Divide the greater extreme hy tlie less, and extract that root of tht 
quotient whose index is 1 less than the number of terms. 

13. The extremes of a series are 3 and 192, and the number 
of terms 1 : what is the ratio ? Ans. 2. 

14. What is the ratio of a series of 5 terms, whose extremes ara 
7 and 567 ? ■ 

Note. — Other formulas in arithmetical and geometrical progression might be 
added, but they involve principles with which the student is supposed as yet 
to be unacquainted. For a fuller discussion of the subject, see Thomson'! 
Day's Algebra. 

ANNUITIES. 

613. The term annuity properly signifies a sum of money, 
payable annually, for a certain length of time, or forever. 

Obs. 1. Payments made semi-annually, quarterly, monthly, &c., are also 
called annuities. Annuities therefore embrace pensions, salaries, rents, &c. 

3. When annuities remain unpaid after they are due, they are said to b« 
forborne, or in arrears. The sum. of the annuities in arrears, added to the iw- 
tereil due on each, is called the amownt. 

The present worth of an annuity is the sum, which being put at interert, 
Will exactly pay the annuity. 

3. When an annuity docs not commence till a given time has elapsed, it a 
called an annuity in reversion; when it continues /of«;er, a perpetuity. 

4. In finding the amount of annuities in arrears, it is customary to reckon 
compound interest on each annuity from the time it is due to the time of pay- 
aient. The process therefore is the same as finding the sum of an ascsndina 
goometrical series. (Alt. 611.) Hence, 
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614 To find the amount of an annuity in arrears. 

Make the annuity the first term of a geometrical series, the 
am-mnt of $1 for 1 year the ratio, and the given numier of years 
the number of terms ; then find the sum of the series, and it will he 
the amount required. (Arts. 610, 611.) 

Obs. When the payments are not yearly, for the amount of $1 for 1 year, use 
its aniou&t for the time between the payments ; and instead of thethuviber of 
years, use the number of payments that have been omitted, and proceed as before. 

1. What is the amount of an annuity of $100 which has not been paid for 
-S years, at 6 per cent, compound interest's 

SoWam,— 100X{1.06)2=112.36j and (118.36X106)— 100-!-.06= $318.36. 

TABLE, showing the amount of annuity of $1, or £1, at 5, 6, imd 7 per cemL 
for any numier of years from 1 to 20. 



Yrs. 
1 


5 per ct. 


6 per ct. 


7 per ct. 
1.00000 


Yrs. 
11 


Sperct. 
14.30678 


6 per ct. 


7perct. 


1.00000 


1.00000 


14.97164 


15.7836 


9. 


2.05000 


2.06000 


2.07000 


12 


15.91712 


16.86994 


17.8884 


3 


3.15250 


3.18360 


3.21490 


13 


17.71298 


18.88213 


20.1406 


4 


4.31012 


4.37461 


4.43994 


14 


19.59863 


21.01506 


23.5504 


5 


5.52563 


5.63709 


5.75073 


15 


21.57856 


23.27596 


25.1290 


6 


6.80191 


6.97532 


7.15329 


16 


23.65749 


25.67352 


27.8880 


7" 


8.14201 


8.39383 


8.65403 


17 


25.84036 


28.21287 


30.8402 


« 


9.54911 


9.89746 


10.2598 


18 


38.13238 


30.9Q565 


33.9990 


9 


11.03656 


11.49131 


11.9799 


19 


30.53900 


33.75999 


37.3789 


ID 


12.57789 


13.18079 


13.8164 


20 


33.06595 


36.78559 


40.9954 



yote, — Multiply the given annuity by the amt. of $1, for the given numbM 
of. years found in the Table, and the product will be the amount required. 

3. What will an annual rent of $75 amount to in 9 years, at 5 per cent. % 

4. What is the amount of $200 forborne for 9 years, at 6 per cent. 1 

5. What is the amount of $350 forborne for 10 years, at 7 per cent, f 

6. What is the amount of $1000 forborne for 20 years, at 6 per cent. 1 

615. To find the present worth of an annuity. 

JFind the amount of $1 annuity for the given time as before ; 
then, divide this amount by tlie amount of $1 at compound interest 
for the same tiriM, multiply the quotient by the given annuity, and 
the product will be the present worth. If the annuity is a perpetuity, 
or to continue forever, multiply it by 100, divide the prodwct by 
the given rate, and the quotient will be the present value required. 

Os8. For the amount of $1 at compound interest, see Table, p. 371. 

7. What is the present worth of an annuity of $40 to continue 5 j«ai*, at 
i per oeat. cranponnd interest 1 •A'W. Sl'T^t^ 

11 
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8. What is the present worth of an annuity of $80 to continue fiwew, ai 
S per cent. 1 

616. To find the present worth of an annuity in reversion. 

Find the present worth of (he annuity from the 2»-esenl time till 
its termination ; also find its present worth for the time before it 
commences ; lite difference between these two results will be the jjrsi- 
ent worlh^equired. 

0. What is the present worth o^ S79.G25 at 5 per cent., to commence in 4 
years and continue (i years % Aiis. ^'ii.'M. 

PERMUTATIONS AND COMBINATIONS. 

617« "By Permutations is meant the changes which ma>' be 
made in the arrawjement of any given number of things. 

The term combinations, denotes tiie taking of a less number of 
things out of a greater, without regard to tlieir order or position. 

6 1 8« To find how many permutations or changes may be made 
in the arrangement of any given' number of tilings. 

Multiply together all the terms of the natural series of numbers 
from 1 up to the given number, and the jproduct will be tlie answer. 

1. How many changes may be rung on 5 hells f Ans. 120. 

2. How many iliflerent ways may a clash o^S pupils be arranged 1 

3. How many difTerent ways may a faintly of children be seated 1 

4. How many ways may the letters in the word arilkmeiic, be arranged? . 

5. A club of 12 persons agreeil to dine with a landlord as long as he could 
seat them difTercntly at the table : how long did their engagement lastl 

6 1 9« To find how many combinations may be made out of 
any given number of different things by taking a given number 
of ihem at a time. 

Take the series of numbers, beginning at tlm number of things 
c/i'jen, and decreasing by 1 till the number of terms is equal, to tlte 
number of things taken at a time ; t/oe product of all llie termi 
will he the answer required. 

6. How many different words can be formed of 9 letters, taking 3 at a time J 
&WK</on.— 9XHX"=504. Ails. 504 words. 

7. How many numbers can be cipressrtl by the digits, takinir 5 at atimnl 

8. How many words of fi letters each can be formed out of the 'Jti letters oi 
liu oiphabet, on the supposition that consonants will form a word 1 
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SECTION XIX. 
APPLICATION OF AEITHMETIC TO GEOMETRY, 

(>20. In the preceding sections abstract numbers have been 
ftpplied to concrete substances, or to objects in genei-al, considered 
arithmetically. On the same principle, geometrical niaf/niiudea 
may be compared or measured, by means of the numbers repre- 
senting their dimensions. (Arts. 7, 516. Obs. 3.) 

Obs, The measurement of magnitudes is commonly called mmsuratum 

MENSURATION OF SURFACES. 
621. In the measurement of surfaces, it is customary to assume 
a square as the measuring unit, whose side is a linear unit of 
the same name. (Leg. IV. 4. -Sch. Art. 25 7. Obs. 2.) 
iVot-. — For the demonstration of the following principles, see references. 

622« To find the area of a parallelogram, also of a square. 

Multiply t/ie length by tJie bi-eadth. (Art. 285, Leg. IV. 5.) 

Obs, When the areo, and one side of a rectangle are given, the other side is 
found by dividing the area by the given side. (Art. 15G.) 

I . How many acres in a field 240 rods long, and 180 rods wide ■? 

a. How many acres in a square field the length of whose side is 340 rodil 

3. If the diagoqal of a square is 100 rods, what is its areal 

4. A rectangular farm of 320 acres, is J a mile wide : what is its length 1 

623. To find the area of a rhombus. (Leg. I. Def. 18. IV. S.) 
Multiply the length by (he altitude or perpendicular height. 

5. Find the area of a rhombus whose length is 20 ft., and its altitude 18 ft. 

624. To find the area of a trapezium. (Leg. IV. 7.) 
Multiply half t/ie sum of the parallel sides by the altitude. 

6. Find the area of a trapezium the lengths of whose parallel sides are 
r7 ft. and 31 ft., and whose altitude is 15 ft. 

625. To find the area of a triangle. (Leg. IV. 6.) 
Multiply th ease by half tlie altitude or perpendicular height. 

7. Pinil the area of a triangle whose base is 50 ft., and its altitude 44 ft. 
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626. To find the area of a triangle, the three sides bebg given, 
From lualf the sum of the three sides subtract each side respec- 
tively ; then multiply togetlmr half the sum' and the three remain- 
ders, and extract the square root of the product. 

9. What is the area of a triangle, whose sides are 20, 30, and 40 ft. 1 

10. Hqw many acres in a triangle whose, sides are each 40 rods ? 

627. To find the circumference of a circle from its diameter. 
Multiply tlie diameter by 3.14169. (Leg. V. 11. Sch.) 

Nnte. — The circumference of a circle is a curve line, all the points of which 
are equally distant from a point within, called the centre. The diameter of a 
circle is a straight line which passes through the centre, and is terminated on 
30th sides by the circumference. The radius or semi-diavieter is a straight 
line drawn from the centre to the circumference. 

11. What is the circumference of a circle, whose diameter is 20 ft. t 

12. What is the circumference of a circle, whose diameter is 45 rods 1 

62§. To find the diameter of a circle from its circumference. 
Divide the circumference by 3.14159. 

Oes. The diameter of a circle may also be found by dividing the area by 
.7854, and extracting the square root o( the quotient. 

13. What is the diameter of a circle, whose circumference is 314.159 ft. 1 

629. To find the area of a circle. (Leg. V. 11.) 

Multiply half the circumference by half the diameter ; or, mul- 
tiply tJte square of the diameter by the decimal .T854. 

15. What is the area of a circle, whose diameter is 50 rods ■? 

16. Find the area of a circle 200 ft. in diameter, and 628.318 ft. in circum, 

630. To find the side of the greatest square that can be in^ 
scribed in a circle of a given diameter. 

Divide the square of the given diameter by 2, and extract the 
square root of the quotient. (Art. 581. Obs. 1.) 

17. The diameter of a round table is 4 ft. ; what is the side of the greatest 
square table which can be made from it 1 

631. To find the side of the greatest equilateral triangle that 
ean be inscribed in a circle of a given diameter. 

Multiply ji the given diameter by 1.73205. (Leg. V. i. Sch.) 

18. Required the side of an equilateral triangle inscribed in a circle of S20'fl 
^meter. 
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measurement of solids. 

632. In the measurement of solids it is customary to assume 
a cube as the measurinff unit, whose sides are squares of the same 
name. (Art. 258. Obs. 2.) 

633; To find the solidity of bodies whose sides are perpen- 
dicular to each other. 

Multiply the length, breadth, and thickness together. (Art. 286.) 

Obs. When the contents of a solid body and tieo of its sides are given, the 
olker side is found by dividing the contents by the product of the tw;' given 
(ides. (Art. 159.) 

1. What are the contents of a stick of timber 4 ft. square, and 85i ft. longl 

2. What is the capacity of a cubical vessel, 14 ft. 8 in. deepi 

634. To find the solidity of a prism. 

Multiply the area of tlie base by tlie height. (Leg. VII. 12.) 

Obs. This rule is applicable to all prisms, triangular, quadrangular, pentag- 
onal, &c., also to all paraUelopipedons, whether rectangular or oblique. 

3. Find the solidity of a prism 46 J ft. high, whose base is 7i ft. square 1 

635. To find the lateral surface of a right prism. 

Multiply tlie length by the perimeter of its base. (Leg. VII. 5.) 

Obs. If we add the areas of both ends to the lateral surface, the sum will b« 
the whole surface of the prism. 

4. What is the S'Urface of a triangular prism, whose sides ore each 3 ft., and 
its length 13ft.? 

636. To find the sohdity of a pyramid and cone. 
Multiply the area of the base by ^ of the height. (Leg. VII. 18.) 

5. What is the soliility of a pyramid 100 ft. high, whose base is 40 ft. sqanrc 1 

6. What is the solidity of a cone 150 ft. high, whose base is 15 ft. in diameter I 

637. To find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VII. 16, VIII. 3.) 

Multiply tlie perimeter of tlie base by \ the slant-height. 

7. What is the lateral surface »f a regular pyramid, whose slant-hught lo, 
15 ft., and base is 30 ft. square ? 

8. What is the convex surface of a. right cone, whose slant-height is 94 ft. 
and the perimeter of its base 37 ft. ? 
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638. To find the solidity of a frustum of a p3'ramid and cone 
To the sum of the anus of the two endu, add tlie square root of 

'Ae product of these areas ; then tiudtiphj this sum bij -^ of tlie 2>er- 
peitdicular heiyht. (Leg. VII. 19. Sch., VIII. (i.) 

9. If the two ends of the frustum of a pyramid are 3 ft and 2 ft. square, ani 
the height is 1-2 ft., what is its solidity ■! 

639. 'Die convex surface of a frustum of a pyramid find cone 
is found hj inuUiplyinf/ half the sum of tlie circumferences of l/u 
two ends bij the slant-kci</ht. (Leg. VII. 17, VIII. 5.) 

10. If the circumferences of the two ends of the frustum of a cone are 18 ft 
and 14 ft., and its slant-height 11 ft., what is its convex surfaced 

640. To find the solidity of a cylinder. 

Multipli/ tlie area of the base hy the height. (Leg. VIII. 2.) 

11. Find the solidity of a cylinder 10 ft. in diameter, and 35 ft. hiijh. 

12. Find the solidity of a cyhnder 100 ft. in circumference, and 150 ft. high. 

641. To find the convex surface of a cylinder. 

Multiply the circumference of tlie base by the lieirjlil. (Leg. VIII. I.) 

13. Find the convex surface of a cylinder 5 yds. in diameter, and 5 )'d& long 

642. To find the convex surface of a sphere or globe. 
Multiply tlie circumference by tlie diameter. (Leg. VIII. 9.) 

14. What is the surface of a glohe 18 inches in diameter 1 

15. If the diameter of the moon is 21G2 miles, what is its surface? 

643. To find the solidity of a sphere or globe. 
Multiply tlie surface by ^ of the diameter. (Leg. VIII. 11.) 

16. Find the solidity of a globe 15 inches in diameter. 

'7. The diameter of the moon is 21U2 miles: what is its solidity! 

ME.4.SUREMENT OF LUMBER. 

<tl4. The area of a board is found by midliplmng Itm length iiUo tk: nuan 
irenJi/i.. (.An.s. IW-2. ()23.) 

The solid contents of hewn or square timber are found tnj muUii/lijing iJu 
ienL'ih inln l/u; vu'.an breadth and dtipth. 

The solid contents of round timber are found by multiplying the lengtA 
l»j i the viean i^irt tyr circumference. 

ObB. I. The mean breadth of a tapering board is found by measuiiajr U i» 
the middle, or by taking J the sum of the breadths of the two ends. 
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2. The -mean dimensions of square and round timlor are found in a similM 
jnanner. 

3. The method 'or finding the solidity of round timber makes an allowanca 
ofatroui \ tor waste in hewing. (Arts. UW, '258. Obs. 3.) 

18. Find ihe urea of a board lU ft. long, and the ends 14 in. and 12 in. wide, 

19. Kind the solidity of a joist lU a. long, the ends being 8 in. and 4 in. sq. 

20. I'ind the solidity of a log 50 ft. long, the circumterencea of the enda 
being (i ft. and 4 ft. 

GAUGING OP CASKS. 

645. The process of finding the contents or capacities of caski 
and otlier vessels is. cjiUcd Gaugikg. 

O-l-O. Tile antlcntx iif ca^ks are Jmmil by ■rmUlipUfing Ihe square of tie mean 
diameler inle tkelevi,glJi;l.luiii l/iis product vudtipLied bij .0034 wiU give t/ie wine 
^aUoitSj ami m,vltijjUed by XW;28 wiU give lAe beer gfiiii>^is. 

O'Bs. The meav, diameter of a cask is found by adding to the head diameter 
.7 of the ditferctice between the head and bung diameters when the staves are 
»'c/'« viuclc ourvtd ; or by adding .5 when very lilUe curved ; and by addin" .5d 
when they are of a mc(^i«»i curve. 

SI. How many wine gallons in a cask but little curved, whose length \» 4S 
in., itu bung diaineter 40 in., and its head diameter 3() in. 1 

22. How many beer gallons in a cask much curved, whose length is 64 in.) 
tts bung diameter'52 in., and head diameter 4G in. 3 

TONNAGE OF VESSELS. 

<»4'3'. Governmenl Rule. — I. If the vessel bo double-decked, take the length 
from the fore part o{ the main stern to the after part of the stern-post, above the 
upjier deck ; then the breadth at the broadest part above the main wales, Jialf 
of wliich breadth shall be accounted the depth o\' such vessel; from the length 
deduct three-iilths of the breadth, iiiulti])ly the reinairider by ahe breadth and 
the jirodiiel by the de[ith ; divide the last product by 95, and the quotient sliall 
be deemed the true tonnage of the vessel. 

II. If the vessel be singlc-dec/,ed^ take the length and breadth as above di- 
rected, deduct from the length throe-lifths of the brcailtli, and take the depth 
from the under side of the deck ptank to the ceiling in the hold, then multiply 
and divide as belbre, ami the quotient shall be deemed the tonnage. 

Carvevlr.r's Rule. — The continued |)roduct of the length of the keel, the 
brcaith at the main beam, and the depth of the hold in feet, divided by 93 will 
ffive ihe lonntige of a si iigle-df.cked vessel. For a double-decker, instead of 
Ihe ticpili of the hold, take half the breadth at the beam. 

'i'S. What is the government tonnage of a double-decker, whose itngth a 
i50 ft., the breadth 35 ft., and the depth 25 ft. 1 

24. What is the carpenter s tonnage of the same ves»el t 
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MECHANICAL POWERS. 

648, Tlie Mechanical pomrs are six, viz: the lever, the vih^t 
mad axle, the pulley, the inclined plane, the screw, and the werfj'e. 

649. When the pmoer and weigU act perpmdicularly to the arms of a 
sfraight lever, the ^ower is to the weigU, as the distance from the fulcrum ta 
ehe weight is to the distance from the fnlcrum to the 'power. 

1. If the power is 100 lbs., the long arm 10 ft., and the short arm 3 ft., what 
weight can be raised ^ 

2. The arms of a lever are 15 ft. and 4 ft., and the weight raised 500 lb».; 
what is the power '\ 

050. When a weight is sustained by a lever resting on two props, 

The long cerm : the s/wrt arm : : the weight supported by the short arm : ttia 
height supported by the long arm. Hence, 

The wiwle length : short arm : : whole weight : weight on I. u. (Leg. III. 16.) 

3. A and B carry 256 lbs. suspended upon a pole 5 ft. from A and 3 ft. from 
B : how many pounds docs each carry 1 

4. A and B carry 90 lbs. upon a lever 12 ft. long : where must it be placed 
that B may carry J of it 1 

051. The whrel and axle operate on the same principle as the lever; the 
aemi-diameter of the wheel answers to the long a^m, and the semi-diameter of 
the axk to the short arm. 

5. If the diameter of a wheel is 6 ft., and that of the axle 1 ft., what weight 
will 100 lbs. raise 1 

0. A wheel is 8 ft. diameter, an axle 1 J ft. : what weight will 200 lbs. raise 

633. In the appUcation o{ movable pulleys, 

Tlie POWER : the weight : : 1 : twice the number of pulleys. 

7. What weight can a power of 200 lbs. raise with 4 movable pulleys 1 

8. What power with 8 pulleys will raise a pillar of granite weighing 10 tons 1 

653. The perpendicjtla/r Iteight of an inclined plane is to its length, as tin 
power to tlie weight. 

9. What power will draw a train of cars weighing 100000 pounds up an im- 
clined plane which rises 60 ft. to a mile ■? 

65 1. The screw acts upon the principle of the inclined plane. Hence, 

The distance between tlie threads is to the circumference of a circle described tf 
tie power, as the power is to the vmghl. 

10. What weight can be raised by a power of 1000 lbs. applied to a screw 
whose tlireads are 1 inch apart, at the end of a lever 12 ft. long 1 

635. The pvioer applied to the head of a wedge is to the weight, as half t!w 
thickness of the head is to the length of its side. In the use of the wedge nod 
^Bss than luUf&n powea' is lost by tjiction against the ailes. 
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"X ■ 

MISCELLANEOUS EXAMPL'E^ 

1. The sum of two numbers is 980, and their cUiTerencyBa : what are the 
aum1)crs t 

'i The product of two numbers is 4410, and one is 63 : what is the other'! 

3. Wliat number multiplied by 28^, will produce 145 1 

4. Wlial number multiplied by (JJ, will be equal to ~i multiplied by SJ 1 

5. If an army of 21000 men have 720000 ihs. of bread, iiow long will it last 
Ihcm, allowing each man 1 J lbs. per day 1 

6. What is the interest of $5250 for GO days, at 7 per cent, t 

7 What is the amount of S1G230 for 4 months, at GJ per cent. 1 

8. VVliat is the bank discount on JlliJOO for 90 days, at G pej cent, 1 

9. For what sum must a note be made, payable in 4 months, the procecdi 
of which shall be ^1800, discounted at a bank at 7 per cent. ? 

10. A capitalist sent a broker $25000 to invest in cotton, after deducting his 
commission of 2^ per cent. : what amount of cotton ought he to receive 1 

11. A merchant bought 500 yards of cloth for SI1800: how must he retail it 
by the yard to gain 25 per cent, t 

13. A man_^bougbt G40 bbls. of beef for $5000, and sold it at a loss of 13 
per cent. . how much did he gel a barrel 1 

13. If a man buys lOOi) geographies, at 37t cents apiece, and retails them 
at 50 cents, what per cent, will he make f 

14. A grocer bought 180 boxes of lemons for S3G0, and.sold them at 10 per 
cent, less than cost : what did he lose 1 

15. How many dollars, each weighing 412j grs., can be made from IG lbs. 
5 oz. of silver 1 

IG. How many eagles, weighing 258 grs. apiece, will 21 lbs. 10 oz. makel 

17. How long a thread can be spun from 1 ton of flax, allowing 5 oz. will 
make 100 rods of thread *? 

18. How many revolutions will the hind wheel of a carriage 5 ft. 6 in. in 
nrcumference, make in 2 miles 4 furlongs "? 

td. How many revolutions will the fore wheel of a carriage 4 ft. 7 in. in 
eircumference, make in the same distance 1 

20. Bought 1500 doz. buttons for $187.50 : what was that per gross 1 

21. A man paid $132 for 40 bbls. of cider; what is that a quart ■? 

22. A man paid $150 for. 10 rods of land, what was that per acre 1 

23. A man having $2500, laid out -f of it in flour, at $5 per barrel : how 
many bam^ls did he buy 1 

24. The commander of an exploring expedition found that f of his previsions 
^crc exii. lusted in 2^ months: how much longer would they last 1 

■j;-). What cost l.5j lbs. of cheese, at jpH-§ per hundi-cd 1 

2G, Umv many yards of carpeting J yd. wide will it take to cover a flooi 
18 ft. long and 15 ft, wide i. 

27. If -f yard of calico cost -^s., what will -J- of an ell English cost 1 

38. How long vnll 4G8356 lbs. of beef last an army of S245 acildiere, alloW'- 
Sds each man li lb. per day 1 

17* 
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39. How long would the same quantity of beef last the army, if reinforce* 
by 2500 men, allowing each man H lb. per day 1 

30 Bought S of a pipe of wine for S I J'J : what wa."; that per gallon 1 

31 If a man '■ni. walji 17 miles in f/hours, 12 minutes, 31 ae^oruls. ho« 
tar ran he walk tn J tiours, 40 luiuutes, 31} secondsl 

32. li' a man traveling 1 I hiiars i>cr cl.iy. performs half bis journey in 9 
liays, V.iivj long will it talie him lo go the either half Iriueling 10 h.iurs a I'my! 

33. J I you lend a man $700 fur 'JO days, how long ought he to lend yo-j 
$10dO lo re(|uito the fivor 1 

SI. A milkioan's measure was dcfii-ient half a gill to a gallon: how much 

did he cheat his custojncrs in selling 6720 gallons 1 

35. If H5 yds. of ealico cost jflO JO, what will 1500 yds. cost I 

3() If 1(1.50 lbs. of sugar cost »20ii.25. what will S7 lbs. cosll 

37. If 1 124 gals, of oil cost .-J 10(12, what will 210 gals, cost 1 

3S. If wind moves 2j miles per hour, how long is it in moving from the pole 

to the C([uator. a distance of (1214 miles'? 

39. if fV '^f ■' barrel of flour costs f of a dollar, what will f of a bbl. costi 

40. If 4 of a Ion of chalk cost £4, what will i of a ton cost"! 

41. If ^ of a bushel of wheat cost gj, how much will ^ of a b.-sliel costt 
42 If ^ of a ship cost SlW'iW, what will -4- of her cost 1 

43. If lli-i bbk. of mackerel cost S^iJ^, wh it will 4FI^ bbls. costi 

41. •If 2S^ pals, of oil cost SHI -25, how mirh will .3,25,0 buy 1 

45. At i.3-^^- for 40 tloz. eggs, what will 4bO.^ liuz. cost 1 

4(). The Presidents salary is 3^25000 per^annum: how much caji he spend 
jier day, and lay up S.IOOOO of itl 

47 If one person lies iji bed hours per day, and another 6 hours, how 
ciueh lime will the one gain o\er the other in 20 years 1 

48. A cistern has three faucets ; the 1st will empty it in 10 min.] the 2d in 
20 min., the 3d in 30 min. . in what time will they all empty iti 

49. A man and his wife drink a barrel of beer in 30 days, ami the man alone 
can drink it in 40 days: how long will ii last the wife? " 

50. A teacher being asked how. many scholars he had, replied } study Arith- 
metic, A study Latin, -^^ study Algebra, -^ study Geometry, and 24 study 
French ; how many scholars had he ] 

51. A man having spent i and J of his money, had £48| left: how much 
hni he at first 1 

52. A man bequeathed -^ of his property to his wife, ^ to his son, J- tohii" 
dajghtcr, and the remainder, which was S1500, to the Cible .Sticiety : what 
did his whttle properly amount to 7 

53 What is that nuiolier ^ of which exceeds ^ of it by 45 ? 

54 P.^wtcr is composed of I 12 pans of tin 15 of lead, and (1 of l);r\ss : how 
mueb will it takB of each ingredient to make 61150 pounds of pewter 1 

55. Two travelers start at the same time from Boston and Washington U 
meet each other, one goes 5 miles an hour, the other 7 miles: the whole dia- 
lance U 436 milea : bow far will each travel 1 
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5G. A grocer ilivided a barrel of flour into 2 parts, so that the smaller ton. 
iamed i as much as the other : how many [loumls wore tliere in each 1 

57. A, B. and C, build a ship together; A advanced SIOOO, B $12000, and 
OSKiUOU; thev gain $5U0U : what is the gain of each ? 

f>8. A, B, and C. entered into partnersliip ; A furnished SG03, B .and C to- 
gether mSdO ; tliey gained ftflUO, of wliich B took $280 : how much did A and 
C gain ; anil B and C put in respectively 1 

5!>. The liiiliilities of a bankrupt are ®G32-10, and his assets S12G48: what 
]icr cent, can he pay 1 

fi;i. A bankrupt compromises with his creditors for 37j per cent.: how much 
will he pay on a claim of SStiSH'? 

61. How much will he pay on a debt of $12(i80.375 f 

C2. A owns f and B ^j- of =» ship ; A's share is worth $10000 more thaa 
E's: what is the value of the ship 1 

Go. A man gave liis oldest son -^ of his property less S50; to the second, ho 
gave -^j and to the youngest he gave the remainder, which was -J less 810: 
Vfhr* was the amount of liis property 1 

C4. A man and boy together can frame a house in 9 days; the man can 
frame it alone in 12 days: how long will it take the boy to frame it 1 

0:3. A cistern has a receiviag and a discharging pipe ; when both are run- 
ning it takes 18 hours to fill it; if the latter )s closed it requires 15 hotlrs to 
CI! it: if the former is closed, how long will it take the latter to empty itl 

Gu. Four men. A, B, C, and D, spent £255, and agreed that A should pay 
I ; B { ; C J ; and D f : how much must each pay 'i 

07. A, B, and C, formed a joint stock of £820, and gained £040, in tha 
division of which A received £5 as often as B did £7, and C £8: how much 
did each put in and receive 1 

68. A, B, and C, gained a certain sum, of which A and B received $640, 
B and C S880, and A and C ®800 : what was the gain of each 7 

CO. What number is that -j^- and •J of which being muftiplied together, wiD 
produce tiie number itself? 

To. A club spent £2, 1 23. Id. ; on settling, each paid as many pence as there 
were intlividuals in the party ; how many were there in the party 1 

71 . The sum of two numbers is 120, and the difference of their squares u 
4800 ; what are the numbers 1 

72. The dMB|cnce of two numbers is 53, and the difference of the square* 
is 10759: wliaMre the numbers? 

73. The diagonal of a square is 80 ft. : what is its side] 

74 The diaironal.of a square field is 120 rods: what is its areal 

75 Find the side of the greatest square beam which can be hewn from a 
'kg i ft. in lifLimctev ■? 

, "(1). The midnmast of a ship is 95 ft. long, the diameter of the base is 3J ft., 
^ diat of the top 2^ ft. : what is its solidity 1 

77. A man wished to tie his horse by a rope so that he could feed on joat an 
acre of ground; how long must the rope be? 
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78. What is the area of a circle 1 mile in circumference 1 

79. If the diameter of the sun is 887000 miles, what is its surface 1 

80. If the diameter of Jupiter is 86255 miles, what is its solidity'? 

81. A conical stack of hay is 20 ft. high, and its base lb fl. in diameter 
•what is its weight, allowing 5 lbs. to a cubic foot 1 

83. How many bushels will a cubical bin contain whose side is 9 fl. 1 

83. How many hogsheads will a cyhndrical cistern 10 ft. deep and &J- ft 

diameter- contain 1 

81. How far from the end of a stick of timber 30 ft. long, of equal size fron 

end to end, mast a lever be placed, so that 3 men, 3 at the lever, and 1 at Um 

end of the stick, may each carry i of its weight 1 

85. How many different ways may a class of 26 scholars be arranged"? 

86. If 100 eggs are placed in a straight line a rod apart, how many milei 
must a person travel to bring them one by one to a basket placed a rod fi'oa 
the first egg 1 

87. What is the sum of the series 1, 1-J-, 3, 3^, 3, &c., to 50 terms'? 

88. A blacksmith agreed to shoe a horse for 1 mill for the first nail in hii 
■hoe, 2 mills for the second nail, and so on : the shoes contained 32 nails: how 
much did he receive t 

89. Said a mule to an ass, if I take one of your bags, I shall have twice aa 
many as you, and if I give you one of mine, we shall have an equal number: 
with hgiw many bags was each loaded t 

90. What number taken from the square of 48 will leave 16 times 541 

91. Divide S'OOO between A, B, and C, eind give A S130 more than C, and 
C S95 more than B. 

92. A person being asked the hour of the day, said, that the time past noon 
was ^ of the time till midnight : what was the hour 1 

93. A, B, and C, can trench a meadow in 12 days ; B, C,,and D, in 14 day»; 
C, D, and A, in 15 days ; and D, B, and A, in 18 days. In what time would 
it be done by all of them together, and by each of them singly 1 

94. Suppose A, B, and C, to start from the same point, and to travel in the 
came direction, round an island 73 miles in compass, A at the rate of 6, B of 
10, and C of 16 miles per day : in what time will they be next together "? 
-95. At what time between 13 and 1 o'clock do the hour and minute hands 

of a common clock or watch point in directions exactly opposite ■? 

96. In how many years will the error of the Juhan Calggdar involve ths 
toss of a day t 

97. A man's desk was robbed 3 nights irt succession ; the irst night half ths 
Dumber of dollars were taken and half a dollar more ; the second, half the re- 
moincler was r.aken and half a dollar more; the third night, half of whai was 
tlicn left and half a dollar more, when he found he had fSO left: how muclj 
bad he at first 1 
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ANSWERS TO EXAMPLES. 



Nqtb. — At the urgent request of several distinguished Teacnera, who haT* 
received Thomson's Higher Arithmetic with favor, the publishers have issued 
an edition of it, containing the answers in the end of the book. It is hoped 
that pupils, who may use this editioii, will have sufficient regard to their own 
improvement, never to consult the answer till they have made- a streimaus and 
persevering effort to solve the problem themselves. 

N. B. — The work without the answers is published as heretofore. 

ADDITION.— Arts. 59-61. 



1. $5445. 

2. 41'75'7 bushels. 

3. 11.596 pounds. 

4. $31551. ' 

5. $5583. 

6. 65440 sq. miles. 

7. 102451 sq. m. 

8. 528524 sq. m. 

9. 66632Y sq. m. 

10. 1362'742 sq. m. 

11. 233890. 

12. 828463. 

13. 990240. 

14. 96181521. 
1^127215713. 
16/869754587. 



17. 288011295. 

18. 14303433. 

19. 100611775. 

20. 1805851434. 

21. 337351. 

22. 7221. 

23. 4251988. 

24. 3795. 

25. 73464390. 

26. 33604444. 

27. 15821984. 

28. 97059404. 

29. 1038220930. 

32. $570805. 

33. 6460458 yards. 

34. 6657039 pounds. 



35. 9429190. 

36. 11178170. 

37. 10306156. 

38. 10662291. 

39. 40. Given. 

41. 214. 

42. 253. 

43. 276. 

44. 19443. 

45. 20714. 
48. 2476372. 

47. $132085946. 

48. $107109740. 

49. 2069857 ton*. 

50. $57981492. 

51. Given. 



SUBTRACTION.— Art. 7.6. 



1. $7095. 

2. 28984 bushels. 

3. $30954. 

4. $46025. 

5. 58000000 miles. 

6. $6327597. 

7. $26176670. 

8. $1644737. 
e. $7977899. 



10. $12280043. 

11. $23563746. 

12. 430143 tons. 

13. 149237. 

14. 3393329. 

15. 54399581. 

16. 8-825431. 

17. 400'1722. 

18. 2601900 



19. 6313439. 

20. 543679. 

21. 2007984. 

22. 45103074. 

23. 66729549. 

24. 72820280. 

25. 65301760. 

26. 80200180. 

27. 9566814S. 
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SUBTRACTION CONTINUED. ART. 


76. 


Ex 


' Alls, 


Ex. 


.Ans 


Ex. 


AH8. 


28. 


9000001. 


39. 


85807625. " 


50. 


925. 


29. 


99899999. 


40. 


1598. 


51. 


1511. 


80. 


83128433. 


41. 


4004. 


52. 


41845. 


31. 


40592424. 


42. 


1384. 


53. 


J $46900, W. 
) .*Gr)450, H. 


32: 


55352005. 


43. 


14061.. 


33. 


1906'7466. 


44. 


12494. 


64. 


$2410 lost. 


34. 


77019261. 


45. 


11547. 


55. 


171825. ' 


35. 


70051563. 


46. 


3205. 


56. 


81674737. 


36. 


63201371. 


47. 


1606. 


57. 


$97. 


37. 


25311703. 


48. 


3707. 


58. 


$3893. 


S8. 


86282745. 


49. 


2664. 


59. 


Given. 



I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 



$24795. 

$36099. 

$56700. 

90520 miles. 

74175 pounds 

372500 days. 

960000 rods. 

20835. 

21576. 

68198. 

176400. 

1554768. 

5497800. 

1674918. 



MULTIPLICATION.- 
15. 3931476. 



16. 415143630. 

17. 31884470. 

18. 8468670. 

19. 43506216. 

20. 11847672. 

21. 57380625. 

22. 11050155200. 

23. 12810000. 

24. 48288058. 

25. 3473567004. 

26. 887-89980848. 

27. 9313702853. 
. 67226401140. 



CONTRACTIONS IN MULTIPLICATION. 



10. 
11. 
12. 
13. 
14. 
15. 
17. 
18. 
19. 



$1776. 
$5760. 
$8100. 
5782 s. 
23808 miles. 
$11736.^ 
19845 s. 
$32256. 
40500 bushels. 
365000 days. 
1534860000. 



20. 312046700000. 

21. 52690078000000 

22. 6890634570000- 
000. 

494603050600- 
000000. 

24. 87831206507- 
000000000. 

25. 678560051090- 
000000000. 
18750 pounds. 



23 



28 



-Art. 93. 

'29. 239968374861. 
,30. 449148410434. 

31. 289975559744. 

32. 294144537440. 
I33. 335834314400, 

34. 18834782688. 

35. 109588282050. 

36. 654638320927. 

37. 390890151372. 

38. 554270292192. 

39. 2985984. 

40. 57111104051. 

41. 60435595442394 

42. 87112343040000 

m 

.—Arts. 97— I0§. 

29. 90000 pounds. 
30.- 359400000. 

31. 143759940000. 

32. 28708635000000 

34. 123240000. 

35. 2309700000. 

30. 26366200000. 
37. 144447000000. 

39. 31276000000. 

40. 3747600000000. 

41. 18054680000000 



fACEs 61 — 74. j 



ANSWERS. 
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CONTRACTIONS 


IN MULTIPLICATION 


CONTINUED. 


Ex 


Anh. » 


Ei 


Ans 


Ex. 

99. 


AN8. 


*2 


604726500000- 


74. 


4140. 


180600000. 




000. 


75. 


27936. 


100. 


2722940304. 


t3. 


10756.35900000- 


76. 


154250. 


101. 


2172U09918. 




000. 


77. 


11348400. 


102. 


7225. 


4 5. 


4 5514. 


78. 


34639552. 


10.3. 


05536. 


46 


68476. 


79. 


2685942. 


104. 


104650. 


47. 


400624. 


80. 


2801960. 


105. 


12744790. 


48. 


907002. 


81. 


72156000. 


106. 


31049291000. 


50. 


132525. 


82. 


1680000000. 


107. 


27321 1606224e 


51. 


307664. 


83. 


2000000000. 


108. 


222310980000. 


62. 


2333616. 


84. 


43644865. 


109. 


20066857745- 


53. 


5691627. 


85. 


81708550. 




896. 


55. 


474309. 


86. 


401-939564. 


110. 


1256700743298 


56. 


6027906. 


87. 


476413195. 


111. 


37908807755. 


57. 


7203699. 


88. 


62220780. 


112. 


39073118478. 


68. 


4629537. 


89. 


637049231. 


113. 


1021288493520 


6.3. 


54530. ~ 


90. 


406101366. 


114. 


1421400000000 


64. 


72819. 


91. 


42261096. 


115. 


00302400000- 


65. 


340896. 


92. 


504159579. 




000. 


66. 


6624403632. 


93. 


6724232757. 


116. 


91300203000- 


67. 


17651712450. 


94. 


7306359. 




000. 


6.8. 


21983532672. 


95. 


21700506. 


117. 


680040000000- 


71. 


625. 


96. 


39429936. 




000. 


72. 


2916. 


97. 


2283344802. 


118. 


40000000,00- 


73. 


5184. 


98. 


650633256. 




000000. 



DIVISION.— Art. 127. 



I. 45 bu. 


13. 5697fF. 


25. 


3679. 


35. 826451- 


2. 85 bbls. 


14. 3823i|. 


26. 


4.500. 


-i¥sVW. 


3. ^681^. 


15. 4160fi. 


27. 


50830VA. 


36. 1387805- 


4. $3. 


16. 21276f|. 


28. 


630. 


ifm-^- 


5. ?!68ff. 


17. 12152^. 


29. 


235. 


37. 900900900 


6. S73972|fi. 


18. 1915^^ 


30. 


648. 


9009TiT- 


7, 20111 days. 


19. 873. 


31. 


26710-^-H. 


38. 90009000- 


8. I73,ajaj (Js. 


20. 48. 


32. 


563. 


9000+1H. 


9. 2773. ;|. 


21. 48f.ff-J-. 


33. 


8826211- 


39. 90000900. 


10. n39Vj. 


22. 871^^5- 




uu. 


009 rrhrr. 


11. 1443^. 


23. 108. 


34. 


23434402- 




12. 1489ii. 


24. 45. 




/7^. 
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CONTRACTIONS IN DIVISION.— Arts. 139—139. 


£x. Ans 


Ex 


Ans. 


Ex 


At«s 


Ex An- 


1, 2. Given. 


18. 


36. 


37. 


15. 


55. 2283781+j 


3. I32ff a. 


19. 


68. 


38. 


16t^. 


56. 941501^1. 


4. 672. 


20. 


36f#. 


39. 


17. 


57. 478670^. 


5. 460. 


21. 


75. 


40. 


30. 


58. 59207. 


6. 205. 


23r. 


1207. 


41. 


250 days. 


59. 1820896 


1. 1265. 


24. 


1690. 


42. 


950 years. 


60. 13879)3*. 


8. 20;34;56d. 


25. 


6512i 


43. 


$10-rV. 


61. 65964if|. 


9. $650; 7650; 


20. 


8654. 


44. 


$285fi-. 


62. 6162,'V. 


-5:43200. 


27. 


83ii. 


45. 


%■i9^'^. 


63. 15831 fH. 


10. 267, and 


28. 


ve'if. 


46. 


$2fif. 64. 21if^. 


50000 R. 


29. 


"if. 


47. 


Sll-sVr. 65. 4134-Mf. 


11. 144, and 


30. 


142ff. 


48. 


$54-5i-3\- 66. 3966|if. 


360791 R. 


31. 


94. 


49. 


I219iff. 


67. 1658^ff. 


12 5823, and 


32. 


194ii. 


50. 


18if. 


68. 7405-,\V- 


67180309R 


33. 


1693if. 


51. 


13529-Jf. 


69. 4362-ftV 


14. 105 b. 


34. 


3795sft- 


52. 


12466ii. 


70. 3186,AV 


15. 184 bbls. 


35. 


67. 


53. 


12454ff. 


71. 971^fK. 


16. 197+1. 


36. 


203t^. 


54. 


13446913f 


72. 920-rfiff^ 



2. 45. 

3. 63. 



CANCELATION.- 

I 4. 65. 
5. 73. 



-Arts. 150, 151. 

I &, 7. Given. - I 9. 3i. 



8. 6. 



IIO. 3. 



APPLICATIONS OP THE FUNDAMENTAL RULES. 
Arts. 152—159. 



1. Given. 

2. 255 acres. 

3. 925 bu. 

4. Given. 

5. $190. 

6. 1125 sheep. 

8. $2240. 

9. 13436. 



11. 79. years; 
94 yrs. 

12. $510ioar. 
|345i hor. 

14. 65 years. 

15. 175 rods. 

17. 187825. 

18. 1033062. 



19. Given. 

20. 48 beggars. 

21. 20 flocks. 

22. Given. 

23. 20 years. 

24. 10 months. 

25. 1842. 

26. 1062. 



27. 632. 

28. 974. 

29. 7l24;551fl 

30. 13000.; 
12264. 

31. 21151; 
20975. 

32. 786. 



PROPERTIES OF NUMBERS.— Arts. 162, 163. 
1—9. Given. 13. 2024122. 18. 707961. 

10. 20212331. 14. 1522365. ' 19. 1036993. 

11. 2350147. 15. Given. 20. 9753020. 

12. 1331124. 16, 17. Given. 21. 360913096, 



22. 1614386. 

23. 118620366 

24. 3879090- 
682. 



rAOES 97. 98.] 



ANSWERS. 
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ANALYSIS OF COMPOSITE NUMBERS.— Akt. 165. 



Ex. 



An». 



4. 9=3X3. 
6. 2, and 5. 
6. 2, 2, and 3. 

1. 2. and 1. 

8, 3, and 5. 

9. 2, 2, 2, and 2. 

10. 2, 3, and 3. 

11. 2, 2, and 5. - 

12. 3, and 7. 

13. 2, and 11. 

14. 2, 2, 2, and 3. 

15. 5, and 5. 

16. 2, and 13. 

17. 3, 3, and 3. 

18. 2, 2, and 7. 

19. 2, 3, and 5. 

20. 2, 2, 2, 2, and 2 

21. 3, and 11. 

22. 2, and 17. 

23. 5, and 7. 

24. 2, 2, 3, and 3. 

25. 2, and 19. 

26. 3, and 13. 

27. 2, 2, 2, and 5. 

76. 120 = 2X2X2X3X6. 
144=2X2X2X2X3X3 

77. 130=2X2X3X3X5. 
420=2X2X3X5X7. 

78.- 714=2X3X7X17 
836 = 2X2X11X19. 

79. 574=2X7X41- 

2898 = 2X3X3X7X23. 

80. 11492=2X2X13X13X17 

980=2X2X5X7X7. 

81. 650=2X6X5X13. 
1728 = 2X2X2X2X2^2 

X3X3X3. 



I Ex. 



28. 2, 3, and 7. 

29. 2, 2, and 11. 

30. -3, 3, and 5. 

31. 2, and 23. 

32. 2, 2, 2, 2, and 3. 

33. 7, and 7. 

34. 2, 5, and 5. 

35. 3, and 17. 

36. 2, 2, and 13. 

37. 2, 3, 3, and 3. 

38. 6, and 11. 

39. 2, 2, 2, and 7. 

40. 3, and 19. 

41. 2, and 29. 

42. 2, 2, 3, and 5. 

43. 2, and 31. 

44. 3, 3, and 7. 

45. 2, 2, 2, 2, 2', and 2 

46. 6, and 13. 

47. 2, 3, and 11. 

48. 2, 2, and 17. 

49. 3, and 23. 
.50. 2, 5, and 7. 
51. 2, 2, 2, 3, and 3. 

82. 



52. 2, and 37. 

53. 3, 6, and 5. 

54. 2, 2, and 19. 

55. 7, and 11. _ 

56. 2, 3, and 13. 

57. 2, 2, 2, 2, and 5. 

58. 3, 3, 3, and 3. 

59. 2, and 41.' 

60. 2, 2, 3, and 7. 

61. 5mad 17. 

62. 2, and 43. 

63. 3; and 29. 

64. 2, 2, 2, and 11. 

65. 2, 3, 3, and 5 

66. 7, and 13. 

67. 2, 2, and 23. 

68. 3, and 31. 

69. 2, and 47. 

70. 5, and 19. 

71. 2, 2, 2, 2, 2, and 3 
73. 2, 7, and 7. 

73. 3, 3, and 11. 

74. 2, 2, 5 and 5. 

75. 2, 2, 3, 3, and 3. 

1492=2X2X373. 

8032 = 2x2x2X2X2X 
251. 

83. 4604=2X2X11-61. 
16806 = 2X3X2801. 

84. 71640 = 2X2X2'X3X3X& 

X199. 
20780=2.X 2X5X1039. 

85. 84570 = 2X3X5X2819. 
65480 = 2X2X2X5X1637. 

86. 92352 = 2X2X2X2X2X2 

X3X13X37. 
81660=2X2X3X5X1361. 
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GREATEST COMMON DIVISOR.-Arts.' 16§— ITl. 



Si. ,Ans. 


Ex. An8. 


r.x. A.N-s. 


Ex. .A..1S. 


1. Given. 


C\ 7. Given. ' 


12. 1. 


18. 12. 


2. 3. 


8. 15. 


13. Given. 


19. 13. 


3. 1. 


9. 14. 


14. 3. 


■20. 35. 


■1. a. 


10. 111. 


Jo. 10. 


21. C. 


5. 2. 


11. 39. 


17. 15. 


22. 28. 



LEAST COMMON MULTIPLE.— Arts. 176, 1T7. 



1—3. Given. 

4. 90. 

5. 144. 
G. 180. 
1. SCO. 



8. 720'. 

9. 12000. 

10. 504. 

11. 1134. 

12. 15015. 



14. 144. 

15. COO. 
10. 2520. 

17. 252. 

18. 1134. 



10. 300. 

21. 600. 

22. 1440. 

23. 13824. 

24. 51000. 



REDUCTION OF FRACTIONS.-^AnTS. 195-201 



1 

3 
4 
5 
6 

7, 

fi, 

9. 
10 
11. 
12. 
13. 
14. 



2. Given. 



■ -fr 



15. 


1- 


10. 


2. 


17. 


-^h 


18. 


4 B U 



21. 9. 

22. 5. 

23. 3 3. 



24. 


9f. 


25. 


1. 


20. 


GO. 


27. 


21. 


28. 


52. 


20. 


60f. 



St&a. ■ S&2. • JLAi . 3.0.11 

4 2i)» 4 2o» 4'JUJ 42U- 

Aji-i. • ..JtJJ.. . iejL . i II .S 

54U) 54()t £411* 5 4 ti> 

JLi' tt . JLiLfi. . JiXi . J.a.0. 

2 ' t' » a 7 « » 2 7 » 2 7 0' 



63. 
64. 
65. 

60. 
67. 
68. 

■to iiiau.o • 
71. 

IS, 



■i: 

5 7 T .5 > 
4.2UiiJl. 
9 '2 4 II u 



2 II 5 



fiJ n II ■ 
7 .5 G J 



2 2 



75 110. 75liu- 
5 7 7 fl 



. - - . . - 5 7 7 

44-L1L4 ■ ejSAi.li. 

9 2 4UUJ 924UII- 

iiAnii . aiai'jjji 

5 tl u > ti 5 (I II u ■ 
5 t: 2 r- " ■ c /; Q c .1 . 



dr>2^U) 5(i2r]U) 5b25u* 
aJJUl.u tt ■ J.^li!J!£J. . e « na n n 

G 7 6 tl J 6 7 6 00 > 6 7 6 0- 

74. Given. 



30. 
33. 
34. 

35. 
30. 
37. 
38. 
30. 
40. 
41. 
42. 
43. 
44. 

75. 
70. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 



107iff. 



r :i ft B 
1 2 • 
i-Li.iLfi. 
G 

5 

i> cm 






JS.JS. 



47. 
48. 
49. 
52. 
53. 
54. 
55. 



T92' 

-±i 

3 2S- 

-ft. 
-2V 

_a- 

4 0- 



i6. ^. 
i7. A%. 



59. 
GO. 
61, 



i- 

62. 



««ea 



M; 



If; 
M; 

4A . 



7-1. 

40- 



ii . 

G U ) 



tA%; tWj; tV'jV; i'o^A 
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REDUCTION OF FRACTIONS CONTINUED. ART. 201. 


El. Ans. 


Ek. Ans. 


86. imi;f*?tf; mU; 


89. -A^„^; i^JLz. 


; iWir; i^fW. 


mn. 


90. t?f; -Hi; 


HV. in- 


8'7. HU; nn; r^A; fiW- 


91. if^; if^; 


4 4 1. xafl, 

5 4 U » 6 4 U- 


88 iVr; fA; T¥r; i?f. 






ADDITION OF FRACTIONS.— Arts. 302~204. 


1—3. Given. 


13. 1-jV. 


23. -,^; ^-WV. 


34. ^HH^- 


4. 3^. 


14. ^A.. 


24. V-Al-rflfT 


35. ^^ift^. 


5. 2-A. 


15. 2WV. 


25. iff; tVj- 


36. ^w,¥iftr 


6- 2^A-- 


16. 2Iif. 


26. lU: A- 


37. ^Hi^. 


T. 2iH- 


17. 11^. 


27. i^^r, if. 


38. -^^Vfs^o^^. 


8. If^. 


18. 6i-. 


29. n-^. 


39. -2-^,-2^^. 


9. 2Tfi-. 


19. 61f. 


30. HF. 


40. ""V/""-- 


iO 3fii. 


20. 15t^. 


31. nn 


41. J-73|7ai!7. 


11. 5f. 


22. ^.Vor-rVrr; 


32. ^i^iV^. 


42. -a^^M-^^. 


12. 2ifjt. 


sWcr.orsViT 


33. I'lUS^- 


43. -^,V-L. 


SUBTRACTION OP FRACTIONS.— Arts. 20G-20S. 


4. h. 


10. ifi. 


17. 121ff. 


25. 291I-. 


5. A. 


11. fi. 


18. 27Sii. 


26. 603-^ir. 


6. ^-=i. 


12. 23. 


21. 125i. 


27. 974tV. 


7. -i¥sV. 


13. iWiT. 


22. 238-iV. 


28. f. 


8. ^^,¥^. 


15. 122V. 


23. 137f. 


29. 8263f. 


9. tVVV- 


16. 69tf. 


24. 466f. 


SO. 7lii. 


MULTIPLICATION OF FRACTI 


ONS.— CASE I.— 


Arts. 211—17 


1—3. Given. 


17. 633i. 


32. 514-^. 


48. 6897. 


4. -^'^=31. 


18. 3715-1. 


33. 305ifi 


49. 15282. 


5. ^=12i. 


19. 4448-1. 


35. 10396f. 


50. 29318. 


6. 18iV. 


20. 2264-^-. 


36'. 17460-fi 


51. 1280. 


7. 37f 


21. 12519-I-. 


37. 366T^f. 


52. 279. 


s; 48f|. 


24. 108. 


38. 2067^!?. 


53. 4496. 


9. SO-jV. 


25. 127. 


39. 35650fa 


54. 8113. 


10. 6t)|-ff. 


26. 240. 


40. 235554if. 


55. 1041.3-,^. 


il. IGT-rir- 


27. 435. 


43. 375. 


66. 5672-;-f. 


12. 776-5V 


28. 560. 


44. 738. 


57. 5086-i\. 


13. 66'2ifi. 


29. 621-J-. 


45.. 1178. 


58. 43452. 


U, 15. Given. 


30. 701i. 


46.. 3450. 


59. 74290-iiV. 


16. 735f. 


31. 76t\. 


47. 6795. 


60. 92280H. 



406 



ANSWERS. 



[pages 128 — 142 



uultiflication of fractions coittinued. cask h. 

Abts. 219, 220. 



Ex. Ahs. 


Ex. Ans. 


Ex. Aug. 


fix. AM. 


1, 2. Given. 


11. 17. j^ 

12. SSf. ^'' 


20. 3232-/^. 


29. 99^. 


3. f&=-,V. 


21. 5143-f3^V 


30. 78-?;. 


4. Mf=T%. 


13. 242ff. 


22. 69S8ifi^. 


31. 47-iV. 


5. tV?. 


14. 329.. 


23. 167iff. 


32. 86. 


6. i. 


15. 1362f-. 


24. 53tVj- 


33. 401f. 


7. fiff. 


16. 3198if. 


25. 24091-1. 


34. 1474-,VsV. 


8. -Hi. 


17. 451U^. 


26. 466-H-. 


35. I972f. 


9. if ■ 


18. 834fif- 


27. 300000. 


36. $6323^- 


10. Given. 


19. 2001-iVr- 


28. 700. 


37. 5501^ m 


CONTRACTIONS IN MULTIPLICATION OP 


FRACTIONS. 


•Arts. 221-225. 




3. -f. 


11. i. 


21. 57600. 


32. 4762^. 


4. tV. 


12. A. 


22. 99000. 


33. ]5937i: 


5. i. 


13. i. 


23. 187lf. 


34. 40187^. 


6. -='/■= 2f. 


14. A. 


24. 14220. 


35. 65450. 


7. f. 


15. A. 


26. 2133i. 


37. 1278i. 


8. -ft. 


16. ^. 


27. 184661. 


38. 40834-. 


9. i. 


19. 493i. 


28. 5580. 


39. 8150. 


10. 26. 


20. 8533i. 


29. 430000. 


40. 9383H, 


DIVISION OF FRACTIONS.— Arts. 226 


—241. 


1—3. Given. 


18, 19. Given. 


33. 9-1%. 


51. ■^. 


4. ii%. 


20. ff. 


34. 13ifF. 


52. f. 


5. ,¥t. 


21. ^. 


37. 13-,Vir. 


63. 31i. 


6. 7V=A- 


22. 23i. 


38. 8-ftVir- 


54. ^. 


V. A- 


23. 40i. 


40. 220A 


55. If. 


8. A=i. 


24. i. 


41. 30fi. 


66. 1. 


e. VW- 


25. i. 


42. 60^-5. 


58. l-lf. 


10—13. Given. 


20. 3ff. 


43. O-r^A- 


59. ■^. 


14. liiVe-. 


29. 135. 


46. 383-1%. 


60. ^. 


15. 2-11. 


30. 168. 


47. 54-A^.. 


61. 6f. 


16. 31^. 


31. 11^. 


49. 2-.V 


63. i. 


17. -m. 


32. llff. 


50. fi. 


64.' -f. 


APPLICATION OF FRACTIONS.— Akt. 


242. 


1. 88if yds. 


4. $14+a. 


7. $1548^. 


10. 560a-ft 

11. $483f. 


2. ]62V5-lbs. 


6. $62ii-. 


8. $5516i. 


3. $544. 


6. $635-A-. 


9. $1515. 


12. $100. 



•AaES MC— 170.] ANSWERS. 
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APPLICATION OF FBACTIONS CONTINTrBD. — ART. 243. 



Ex Ans 


Ex. Ass. 


Ex Ans 


Kx. Ans 


13. 61611H. 


21. IBoiyds. 


29. 38ft rods. 


37. mu- 


14. 4045o2f-?-lb 


22. 218i lbs. 


30. miU- 


ss. 42-f-jT tons. 


15. $1806-1. 


23, 6201 gals. 


3i: ^G|. 


39. $1/2%. 


10. 3612i bu. 


24. 20-1^ lbs. 


32. 684-I- bu. 


40. $\HU- 


I'?. 830968f. 


25. 63i yds. 


33. 4| doz. 


41. %snh 


18. 69.S9-[^ m. 


26. 27 boxes. 


34. 6-A ots. 


42. 206 4 Ht d. 


19, 6229 m. 


27. 163f bbls. 


35. 9-M^ s. 


43. $33798-Hi. 


20. $91l5i. 


28. 29it- suits. 


36. $13-1%. 





REDUCTION.— Art. 382. 



2. 68810 far. 

3. 86768 far. 

4. 284079 faj-. 

5. 96615 far. 

0. J£25, 13s. 6d. 3 far. 

7. £433, Is. 2d. 3 far. 

8. 266 guin. 18s. 8d. 

9. 1448 sixpences. 

10. 6050 threepences. 

11. 170472 grs. 

12. 9000 pwts. 

13. 1010047 grs. 

14. 2 lbs. 1 oz. 10 pwts. 
16 grs. 

15. 1771bs.9oz. 12pwts 

16. 1596 lbs. 

17. 564000 oz. 

18. 104300 lbs. 

19. 71680000 drs. 

20. lOcwt. 16 lbs. 

21. 133T. 12cwt. 351bs 
22 1 T. 203 lbs. 1 oz. 

23. 9120 drs. 

24. 37440 sc. 

25 64 lbs. 1 1 oz. -5 drs. 

26. 881bs.4oz.7drs.2sc 

j!7. 142560 ft. 

APPLICATIONS 

1. Given. 

■ 2. 576 lbs. avoir.- 
8. 691 lbs. 10 oz. 
5^ drams. 



8553600 in. 
5280000 yds. 
54 m. 7 fur. 38 r. 

2 yds. 2 ft. 

91.2 m. 4 fur. 31 r. 

14 yds. 2 ft. 7 in. , 

5031 rods. 

17 m. 20 r. 

132105600 ft. 

2560 na. 

5000 qrs. 

6396 yds. 2 qrs. 1 na 

9302F.e.4qrs. 3na 

10156 na. 

7116 qts. 

693 gals. 

26528 gi. 

48 bar. 20 gals. 

117 pi. 1 hhd. 46 g. 

3 qts. 1 pt. 2 gi. 
102128 gi. 
12960 pts. 

87 bar. 26 gals. 
630 hhds. 44 gals. 
19520 pts. • 
488 qts. 
24440 qts. 



OF REDUCTION.— Arts. 

4. l77ilbs.Troy,or 7. 
145-J^ lbs. avoir. 8. 

5. 265-f lbs. Troj', or 9. 
218-H1113S. avoir. 10. 



28992 pts. 
1427 bu. 1 1*. 
130100 qts. 
36360 min. 
31557600 sec. 
84 wks. 6 hrs. 45 min 
65d. 2h. 4 m. 40soc 
31556928 sec. 
946728000 sec. 
10 yrs. 
397200". 
1350000." 
2126°, 11', 54". 
555655s. 16°, 40 
470660 sq. ft. 
4366073i sq. ft. 
32640858360 sq. in. 
582 A. 1 R. 3 r 
269i sq. ft. 
259200 cu. in. 
4551552 ca. in. 
10877760 cu. in. 
49 cu. ft. 1 cu. in 
306 C. 48 cu. ft. 
4492800 cu. in. 
52 T. 40 cu. ft. 
180 cu. in. 

. 283— 2§4. 

68lbs. 4oz. Troy, 
21f1-A lbs. Troy 
271 lbs. 3 oz. 
Given. 
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APPLICATION'S OF KEBirCTION CONTINUED. ARTS. 38S — 293. 



!1. ."iOOsq. ft. :iU 

il;. 14 A. 10 sq. i-ds. .31 

IS. lOSsq. y. 8sq. ft. :!-'. 

14. 440 A. 1 R. :i;3. 

15. 40 A. 34. 
10. 36 sq. yds. 35. 
1 7. GO sq. yds. 30. 
18. llli sq. yds. 37. 
20-. 50 1 ou. ft. 38. 
■21. 120 cu. ft. - 39. 

22. 80 C. 2 cu. ft. 41. 

23. 748 cu. ft. 42. 

24. 756 cu. ft. 43. 

25. 72 cu. yds. 44. 

26. 160 cu. ft. 45. 

27. 1800 cu. ft. 47. 
29. 17280 bu. 48. 



3450 wine guls. 
-80401 w. gills. 
5184 beer giils. 
691'-'b. gals. 2qts 
80 -ft- bu. 
100 bu. 
800 bu. 
897-f4- w. gals. 
7l2fff bfir. - 
9028QlUi Iihds. 
622f cu. ft. 
1244f cu. ft. 
8fi cu. ft. 
21 Off cu. ft. 
842-ft- cu. ft. 
42-^ bu. 
46-ft- gals. 



49 
51, 
62. 
53. 
54. 
55. 
56. 
57. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
167. 



14 blids. 48-H ^ 
5 Iff beer giils. 
45 J f wine gals. 
24f y w. gals. 
1598 w. gals. 
2207ff w. gals. 
3125f}-qts. 
2734f? gals. 
8 min. 36 sec. 
39 min. 

1 lir. 8 m. 40 sec. 
33 rain. 48 sec, 
]2h. 28 m. 12 8 
Given. 
4° 45'. 
12° 46'. 
13° 23'. 



COMPOUND NUMBERS REDUCED TO FRACTIONS. 

1-4. Given. 12. -f j'd. 20. 

5. £-}-i. 13. m m. 22. 

6. £-rHTr. 14. -aVr A. 23. 
1. £iAo- IS. i¥r sq. r. 24. 

8. -t^ lb. Trov. 16. -J- gal. 25. -jV. 

9. -ji-Alb.Troy 17. -^ hhd. . 26.-^. 

10. fjib. avoir. 18. T-^d. 27. ^aft-. 

11. ffJT. 19. -ri-jhr. 28. -^^. 



-Art. 396 



1%. 



29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 



8 6 i" 

1 6 U (jT' 



3 2 4 0- 



-A. 



T^. 



FRACTIONAL COMPOUND NUMBERS 

lEDDCED TO WHOLE NUMBERS OF LOWER DENOMINATIONS. — ArTS. 297 298 



I7s. 6d 

4. 7d. f far. 

5. 5 oz. 2 p. 20f:g. 

6. 12 pwts. 12 grs 

7. 10 oz. 10-f drs. 

8. 571bs. 2o2. 4^drs. 19 

9. 1250 lbs. 20. 

10. 2 ft. 4|- in. [22. 

11. ft. 2iin. |23. 



12. I77r. 12fJ;. 10in.:24. fi r. 



13. 2qts. 1 pt. ligi. 

14. ^5 gals. 1 pt. 
3pks. 1 qt. Hpts. 
40 min. 40 sec. 
21 hrs. 36 min. 
22i sec. 
17' St". 
in d. • 



!10. 

:iY. 



25. 6-^ hrs. 

26. 2688 min. 

27. 8-,\ na. 

28. 17ff qts. 

29. 174-H-f qts. 

30. 4f2 oz. 

31. 66 pwts. 

32. I^r. 

33. -fj sq. ft. 

34. 70". 



PAGUa 182—190.] ANSWERS. 

COMPOUND ADDITION.— Art. SOO. 
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T.l. An.,, 

3. £106, .Is. Id 

4. £!88, 1 3s. ill. 
6. 9T. 8c\vt. 17 lbs. 

6, 45 T. 4 rwt. 57 lbs, 
2 riz. 

7, 107lbs. 7o. 8p. Ig. 

8. 330 lbs. 2 o. 3 p. 5 g. 

9. 4 fur. 13r. 13ft. Sin. 



10. 1091. 2 m. 6 fur. 1ft. 

11. 114 yds. 3qrs. 

12. 387 yds. 1 qr. 
.13. 138 A. 114 sq. r. 

80 sq. ft. 

14. 463 A. 1 R. 33 sq. r. 

15. 43 sq. yds. 5 sq. ft. 
125 sq. in. 



Ex. 



16. 240 gals. 

17. 181 bhda. 69 gal^ 
1 pt. 1 gi. 

18. 115 vv. 15 h. 25 m, 

19. 322 bu. 1 pk. 5 qta. 

20. 135qrs. 3 bu. Spits, 
2qts. 



COMPOUND SUBTRACTION.— Arts. 302, 303. 



1. Given. 

2. £9. 2.S. 8d. 3 qrs. 

3. XfiO, 4s. 7d. 3 qrs. 

4. JB499, 13s.4J.2qTS. 

5. 8 cwt. 1 qr. 6 lbs. 
10 oz. 

24 T. 1 cwt. 71 lbs. 
1 9 m. 289 r. 2 ft. 
] 1. 1 m. 7 fur. 10 r. 
12iil. 



6. 

7. 
8. 



9. 35 bu. 2 pks. 6 qtss 

10. 19 qrs. 6 bu. 2 pks. 

1 1. 55 yds. 2 qrs. 3 na. 

12. 44 yds. 1 qr. 3 na. 

13. 6 gals. 2 qts. 1 pt. 

14. Given. 

15. 85 A. 119 r. 

16. 235 A. 48 r. 

17. 56 0. 90 cu. ft. 

18. 339 cu. ft. 26 in. 



1-9. 26° 3' 15". 

20. 35° 3- SO". 

21; 10° 26'. 

22. 54 yrs. 2 mos. 2 wks. 

6 d. 2 hrs. 46 min. 6 3. 

Given. 

9 mos. 22 d. 



67 yrs. 



1 yr. 5 mos. lid. 

27. 3 yrs. 9 mos. 22 d. 



COMPOUND MULTITPLICATION.— Art. 303. 



I, 2. Given. 

3. £247, 6s. Id. 

4. £24, Ift. 

6. 1 7 T. 55 lbs. 

6. 403T. ncW.551bs 

7. 6891b.s.8oz. 16pwts 

8. 6 lbs. 10 oz. lOpwts 

9. 3039 hhds. 39 gals. 
1 qt. 1 pt. 

10. 5668 pi. 32 gals. 

11. 2358 yds. 

12 5375 yds. 

13 14778 m. 1 fur. 32 r. 



2044 1. 1 m. 4 fur. 

30 r. 

8962 bu. 16 qts. 

2968 qrs. 5 bu. 2 pks, 

6 qts. 

7821 A. 20 r. 

25172 A. 1 R. 3r 

24645 cu. a 930 

cu. in. 

96350 C. 50 cu. ft. 

12783 d. U h. 28 m. 

1199 yrs. 9 mos. 

3 wks. 1 d. 



15891° 13' 30" 
204° 10'. 
4581 bu. 8 qts. 
2453 bu. 4 qts. 
£5, 16s. lOid. 
£679, 3s, 4d 
£297. 

£607, 16s. 3d. 
36 C. 74 cu. ft. 
944 in. 

865 lbs, 12 oz. 
25418 lbs. 12 at, 
8662 gals. 2 qts. 



COMPOUND DIVISION.— Art. 307. 

8. £4, 17s. 3d. iqr. 

9. 10 yds. 3 qrs. If na. 

10. 9 yds. 1 qr. ^j- na. 

11. 83 m. 2 fur. 20 r. 11 ft 

12. 214 m. 2 fur. 27 . 
7. £20, Is. 6d. 4 ft. f in. 



] ■ ? Given. 

4 51 lbs. 3 oz. 10 pwts 

lof grs. 
6. 31 bu. U| qts. 

25 bu. 1^ pts. 
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COMPOITND DIVISION CONTINUED. ART. SOT. 



Ex. 


Ans, 


Ex. 


Ans. 


13; 


1 gal. 2 qts. 1 pt. l+f gi. 


18. 


Is. 17° 52' 21f^'- 


14. 


44 hhds. 29 gals. 1 pt. 1-| gi. 


19. 


9 C. 84 ft. 1016A in. 


15. 


24 d. 8 hrs. 42 min. 40 sec. 


20. 


6 C. 92 ft. 850i+ in. 


16. 


10 yrs. 35 d. 1 hr. 13 min. 


21.- 


6s. lOid. 




1 l-i»r sec. 


22. 


7s. lid. 3f qrs. 


17. 


1° 48' 4H"- 


23. 


10s. lid. 2 A qrS- 



ADDITION OF DECIMALS.— AnT. 320. 



1, 


2. Given. 


9. 857.005. 


16. 2.471092. 


3. 


428.1739. 


10. 1097.84143. 


17. 0.0711824. 


4. 


103.8523. 


11. 1408.25659. 


18. 0.3632637. 


6. 


14.747274. 


12. 127.06034. 


19. 0.807711. 


6. 


60.149. ■ 


13. 33.3182746. 


20. 0.1627166. 


1. 


332.1249. 


14. 16674.1613. 


21. 0.996052. 


8. 


501.16998. 


16. 1.807. 


22. 0.329773. 




SUBTRACT 


ION OF DECIMALS.- 


-Akt. 328. 


1, 


2. Given. 


13. 2.291. 


24. 0.000999. 


3. 


1427.633782. 


14. 9.9999999. 


25. 699.93. 


4. 


20.987651. 


15. 8.000001. 


26. 28999.908. 


5. 


72.6193401. 


16. 4635.6346. 


27. 255999999.744. 


6. 


81.16877. 


17. 541.787. 


28. 0.414. 


7. 


0.066721522. 


18. 46.43806. 


29. 0.0041. 


8. 


0.01. 


19. 0.0000999. 


30. O.00O0OTO00999. 


9. 


9.999999. 


20. 0.0000396. 


31. 0.002873789. 


10. 


64.0317753. 


21. 31.99968. 


32. 0.062166. 


U. 


24680.12377. 


22. 44.99966. 


33. 0.71699. 


12. 


24.76. 


23. 98.99999901. 


34. 0.0000843174. 




MULTIPLICA 


TION OF DECIMALS 


.—Art. 324. 


1. 


681.46 ft. 


13. 36.740232. 


25. 0.00164389993. 


2. 


26020 miles. 


14. 919.82036. 


26. 160.85701632806. 


3. 


2065.375 gals. 


16. 0.000000072. 


27. 0.06288406909156, 


4. 


136.125 nails. 


16. 0.00105175. 


28. 2.6067823. 


5. 


788.0125 sq. yds. 


17. 390.657656. 


29. 64.327106105314. 


6. 


43660 sq. ft. 


18. 276.230594. 


30. 0.0000118260069. 


7. 


2466.376 sq.rods. 


19. 148.64244632. 


31. 11027.401996437U 


8. 


0.260326. 


20. 73.26771882. 


32. 94167471.869664- 


9. 


18.93978. 


2i. 62.17977676. 


039. 


10. 


14.78091. 


22. 0.0306002448. 


33. .00000006676643- 


il. 


0.613836. 


23. 4701.169144360. 


672. 


13. 


0.03200ia 


24. 636.660076962. 
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CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 
Arts. Si5-S27. 



®x. Asa. 


£x 


Ans. 


Ex 


Ans. 


1. 


Given. 


9. 


75000. 


17- 


-20. Given. 


a. 


429302.13401. 


10. 


6.5. 


21. 


0.09484. 


3. 


106723.60123. 


11. 


48. 


2?. 


1.262643. 


4. 


608340.17. 


12. 


2480. 


33. 


0.0769. 


5. 


304672.14067. 


13. 


381. 


24. 


0.0389254. 


€. 


44632140.32. 


14. 


65.04. 


25. 


0.00876. 


7. 


2134567.82106L 


16. 


834000. 


26. 


0.002516. 


8. 


600. 


16. 


10. 


27. 


0.001789. 



DIVISION OF DECIMALS.— Aht. 3S0. 



1-3. Given. 
4. 1 3 boxes. 
fi. 8 siiits. 

6. 4.98347-|-day3. 

7. 82.9997+loaQs. 

8. 27.71734-days. 

9. 160.25 bales. 

10. 5.9291+. 

11. 6.632. 



79098.8236-f. 

0.6344-I-. 

1210.2344-f. 

0.03. 

134 8806+. 

59.4060+. 

24.82664-. 

19. 4320.67. 

20. 0.02. 



12. 
13. 
14. 
15. 

16. 
17. 
18. 



21. 83671000. 

22. 265.1210+. 

23. 0.000005. 

24. 60.2589. 
26. 211.076.' 

26. 400000. 

27. 60000000. 

28. 4000000. 

29. 311.4873604. 



CONTRACTIONS IN DIVISION OF DECIMALS.— Arts. 331-^3 



1, 2. Given. 

3. 67234.567. 

4. 103.423068 
6. 0.42643621. 
6. 6.72300045. 



7. 0.000012300456. 

8. 0.0000020076346. 

9. Given. 

10. 0.1274. 

11. 0.09471. 



12. 1.611. 

13. 0.04026. 

14. 0.0954776. 

15. 2.0208. 

16. 0.980439 



DECIMALS REDUCED TO COMMON FRACTIONS.- Art. 335. 



1, 2. Given. 

3. i. 

4. U- 

5. ■^. 



6. n'. 

n. -^. 

9. A- 



10. Tfr. 

11. tU-^ 
X2. nrofnT' 
13. TiWtr- 



14. T^^. 

15. ^%. 

16. gVi ■ 

17. TOT)- 



COMMON FRACEIONS REDUCED TO DECIMALS. 
Arts. 337—344. 



1_3. Given 
4. 0.5, 
6. 0.25. 

6. 0.5. 

7. 0.76. 
6. 0.3. 
9. 0.4. 



10. 0.6. 

11. 0.8. 

12. 0.5. 

13. 0.126. 

14. 0.25. 

15. 0.376. 

16. 0.6. 



17. 0.625. 

18. 0.75. 

19. 0.875. 

20. 21. Given. 
22. Terminate. 
23.i Terminate. 
34^ Interminote 



26. Terminate. 
26. Terminate. 
2?. Interminatab 
28, Terminata. 

31. 0.3. 

32. 0.6. 

33. O.ld 
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.COMMON FRACTIONS REDUCED TO DECIMALS 


CONTINUED, 


Ex. Ass. 


Ex. An*.. 


Ex. An3. 


Ex. Anh. 


34. O.k. 


41. 0.714285 


48. 0.6. 


86. 0.0048828- 


35. 0.6. 


42. 0.857 142. 


49, ; .7. 


126. 


36. 0.83. 


43. O.i. 


50. 0.8. 


57. 0.683. 


37. 0.142857. 


44. 0.2. 


51. 0.1875. 


58. 0.076923. 


38. 0.286714. 


46. 0.3. 


52. 0.076923 


69. 0.01 048951 


39. 0.428571. 


46. 0.4. 


53. 0.024. 


60. 0.46835443 


40. 0.671428. 


47. 0.5. 


64. 0.0112. 
55.. 0.275. 


03797. 



COJLPOUND NUMBERS' REDUCED TO DECIMALS.— Art. 346. 



1, 2. Given. 

3. £0.6375. 

4. £0.826. 
6. £0.87916. 


6 0.416 s. 

7 0.5416 s. 

8. 0.116626 ra. 

9. 0.25625 m. 


10. 0.2583 hr. 

11. 0.127083 d. 

12. 0.0625 BWt. 

13. 0.46875 1b. 


14. 0.875 bii. 

15. 0.5625 pk 

16. 1.126 gals. 


DECIMAL COMPOUND NUMBERS REDUCED TO WHOLE 
OiN'ES.— Art. 34S. 


2. 14s. 6d. 

3. as. 7d. 3.2 qrs. 

4. Id. 2 qrs. 

5. 9d. 3.6 qrs. 

6. 12 lbs. 8 oz. 


7. 6 oz. 15.36 drs. 

8. 88 rods. 

9. 7 ft 0.51 In. 

\(y. 11 gals. 1 qt. 1 pt. 
3.7184 gills. 


11. 1 qt. I pf. 3.4432 g{ 

12. 10 h. 13 m. 9,12 sec; 

13. 50 miii. 42 sec. 


REDUCTION OF CIRCULATING DECIMALS -Arts. 355—61. 


1, 2. Given. 

3. if, or t\. 

4. -rn.or^. 

5. -m.or-H-. 

6. if, or A. 

7. ^, or tS-. 


8. ■sV.-.or.-rh-- 

9. i. 

10. T^. 

14. A- 

15. -H^i.orif 

16. 1^. 


1^. tV. 

18. iU. 

19. T?^- 

20. Tft-Siiir&T, 

or-rffs-. 
23. 0.277. 


0.333. 
0.045. 
24. 4.3213. 
6.426-3. 
0.6000. 


ADDITION OP CIRCULATING DECIMALS.— Art. 362. 


2. 179.2745503. 

3. 470.05129. 
4 47.86683. 


5. 594.091. 

6. 112.7224. 

7. 223.5107744. 


8. 1380.0648193. 

9. 5974.10371. 
10. 339.626i77443 


SUBTRACTION OF CIRCULATING DECIMALS.-Art. 363. 


1, 2. Given. 

3. 3'91.5524. 

4. 3.81824. 




5. 4.789. 

6. 400.91 

7. 3.9046 


5. 


8. 2 

9. 
1X». 2 


18.60. 

613040731. 

t51.38<j. 
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MULTIPLICATION OP CIRCULATING DECIMALS.— Art. 364. 


Ex Ans. 


Ex. Ans. 


Ex. Ans. 


1, 2. Gi\en., 


5. 389.185. 


8. 31.791. 


3. 0.082. 


6. 778.14. 


9. 34998.4199008 


4. 1.8. 


7. 750730.518. 


1.0. 2.297. 


DIVISION OF CIRCULkTING DECIMALS.— Art.. 365. 


1, 2. Given. 


5. 7.72. 


9. 62.323834196- 


3. 65.69. 


6. 8574.3. 


89i. 


4. 5.41463. 


7. 3.506493. 


10. i.4229249011- 




8. 3.145. 


85770750988. 


ADDITION OP FEDERAL MONEY.— Art. 374. * 


1. Given. 
■2." $265.04. • 

3. $581.128,. 

4. $560.^6.^ 

5. $1795.3lf 

6. $1431.60. 


7. $3531.432. 

8. $12200.524 

9. $185,285. 

10. $74.33. 

11. $360.32. 

12. 16491.05.' 


13. $8765.12. 

14. $16989. 

15. $378,383. 

16. $300,166. 

17. $256,213. 


18. $1945.258. 

19. $82110.17. 

20. $71774.75. 

21. $27860.74. 

22. $81800.63. 


SUBTRACTION OP FEDERAL MONEY.— Art. 375. 


1. Given. 

2. $12rl3. 

3. $84.82. 

4. $247.15. 

5. $918.48. 


6. $183.22. 

7. $323.47. 

8. $373.82. ' 

9. $10870.75. 
10. $1699.49. 


11. $9947.788. 

12. $61119.364 

13. $18,981. 

14. $88.11. 
16. $189.92. 


16. $2,937.- 

17. $32,056. 

18. $10890.07. 

19. $89989.90. 


MULTIPLICATION OF FEDERAL MONEY.— Arts. 377, 378. 


3. $83.60. 

4. $517,625. . 

6. $39.59375. 

7. $1440.75. 

8. $40.59375. 


9. $84,875. 

10. $193.75. 

11. $205,625. 
12., $326.25. 
13. $2.0925. ■ 


14. $2.84375. 

15. $909,375. 

16. $2.70. 

17. $14.0625. 

18. $15.78375. 


19. $28,125. 

20. $220.50. 

21. $142.60. 

22. $2331.8^5. 

23. $14084.125 


DIVISION OP FEDERAL MONEY.— Arts. 379-3S1. 


1. Given. 

2. $4.50. 

3. $0.06. 

4. $3.13, 




5. Given. 

6. 8.207 

7. 7,8ri- 
9. 308.03 


coats. 
- times. 
6+ gals. 


10. 5 

11. 9 

12. 3 

13. $ 


43.518+ yds. 
91.421+ doz. 
60 skeins. 
3.524+. 
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DmSIOir OF FEDERAL MONET CONTINUED. ART. 381. 



Ex. 


ANa 


Ex. 


Ans. 


Ex. 


Aks. 


14. 


$1.50. 


19. 


$0.04040 + . ' 


24. 


113.56377+ toiu 


15. 


$6.25. 


20. 


$0.02709+. 


25. 


$0.5952138 + . 


16. 


S1.973 + . 


21. 


$1.78008 + . 


36. 


245.517+ acres. 


M. 


$3,615+. 


22. 


$1.5435 + . 


27. 


500 cows. 


18. 


$0,084 + . 


23. 


1714.285+ bu. 


28. 


150 carriages. 



APPLICATIONS OP FEDERAL MONEY.— Aets. 382-S5. 



1. Given. 




13. $5885 




28. $0.0072. 


2. $800. 




14. $10538.625. 


29. $0.0064. 


3. $511.50. 




15, L6. Given. 


30. $13.4719 + 


4. $780. 




17. $6.33375. 


per cwt. ; 


5. $780. 




18. $104.55. 


$0.134719+ 


6. |135a. 




19. $114,198. 


perlb. ■ 


7. $1020. 




20. $59.5856. 


31. $12.88506 cwt. 


8. $864.50. 




21. $505.3775. 


• $0.1288506 lb. 


9. $2418. 




22. $1901.75. 


32. $129,625, 


10. $4440. 




23. $5.40625. 


33. $208i838. 

34. $1734.875. 


11. $1424.75. 




24. $52,126. 


12. $2691.876. 




25. $437,645. 


35. $13703.78. 




PERCENTAGE.— Art. 388. 


fl, 6. Given. 


14. $43.13 rec'd. 22. 375 sheep. 


30. $90.4824. 


7. $7.6875. 


$819.43 paid. 23. $1568. 


31. $844.08. 


8. $8.7526. 


15. $402.05. ■ i24. 187.5 lost; 


32. $4724.775. 


9. $3.4608. 


16. $134. 


1312^ saved. 


33. $1250. 


10. $8.7078 


17. $32,626. 


26. $8,125. 


34. $12000. 


11. $114.1070. 


18. $34.03575. 


26. $6,316. 


5S. $21900, 1st 


12. $10.50. 


19. $62.50. 


27. $84.52016. 


$14600, 2d. 


13. $219. 


20. $146,666+. 


28. $250. 


36. $200. 




21. $8.771875. 


29. $750. 


37. $0.95. 


APPLICA' 


riONS OP PPRCENTAGE.— Arts. 395-97. 


1 Given. 


id. $619,887. 


19. 1|761904.76I. 


30. $8840.70. 


2. $12,507 


11. $44.32. 


20. $4126.55. 


31. $7072. 


3. $58,878. 


12. $673.75. 


21. $1413.975 


32. $3552.60. 


4. $73,159. 


13. $57.29. 


22. $46.50. 


33. $1350 reo.'d. 


5. $115,203. 


14. $415,831. 


23. $22,113. 


$180 lost. 


6. $615. 


15. $106,831 A. 


24. $9,375. 


34. $7490.50. 


7. $,583,842. 


$2029.798 O. 


25. $318,975. 


35. $960. 


8. $52,834. 


17. $21078.431. 


28. $3692.50. 


36. $4427.60. 


9. $155,876. 


ta. $ 


3439.613. 


29. $2250. 




i37, $9028.69. 
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INTEREST.— Am. 404. 




Bl. ,Ans 


Ex. Ans 


Ex. Ans. 


Ex Axi. 


1. $29.61. 


10. $8,103. 


19. $889.44. 


28. $3312.209. 


'2. $43,255. 


11. $6,853. 


20. $1,135. 


29.' $5278.162. 


3. $40,367. 


12. $19.14. 


21. $1,409. 


30. $16,168. 


4. $51.20. 


13. $60.27. 


22. $1,898. ' 


31. $206,718, at 


5. $60,263. 


14. $89.40. 


23. $102,125. 


360 days ; 


6. $44,414. 


15. $958.41 


24. $154,216. 


$203,886, at 


7. $194.58. 


16. $657.45. 


25. $704,083. 


365 days. 


8. $17,803. 


17. $1006.833. 


26. $2,976. 


32. $66778.-64. 


9. $28,206. 


18. $1585.018. 


27. $76,131. 




SECOND METHOD.— Arts. 409—413. 


4. $8.50. 


15. $82,078. 


26. $307.65. 


38. $137,288. 


6. $1,065. 


16. $39,179. 


27. $227,994. 


39. $481,016. 


6. $70,151. 


17. $3^0.833. 


28. $8. 


40. $391,062. 


7. $97.28. 


18. $9.8437. 


29. $0.07. 


41. $1531.23. 


8. $30.78. 


19. $86,207.^ 


31. $15.60. 


42. $3425.655. 


9. $398,287. - 


20. $400. 


32. $21.09. 


43. $16320.528. 


10. $1177.50. 


21. $1638.,442. 


33. $1,272. 


46. $2,145. 


11. $1113.024. 


22. $144. 


34. $4,778. 


46. $74,392. 


12. $10.06. 


23. $90. 


35. $46.36. 


47. $10,835. 


13. $11.0025. 


2'4. $12666.075. 


36. $129.15. 


48. $398,056. 


14. $988,761. 


25. $16360.996. 


37. $168,552. 


49. $14,532 


APPLICA 


nONS OP INTEREST.— Arts. 415—419. 


2. $5.25. 


7. $36.08. 


12. $6547.20. 


20. £8,18s.9d. 


3. $3.15. 


8. $91,085. 


14. $499,034. 


21. £12, 10s. 


4. $17. 


9. $107,854+. 


15. $498,595. 


22. £1898, IDs. 


5. $60. 


10. $533,867. 


16. $4149.689. 


4Jd. 


6. $45,014. 


11. $25729.166+ 


19. £19, 5s. lOJd 


23. £2900. 


PROBL 


EMS IN INTEREST.— Arts. 425 


i-424. 


1, 2. Given. 


10. 5 per cent. 


19. $30000. 


28. 14 y. 3 mo. 
13 d. nearly. 


3. 6 per cent. 


11. 6 per cent. 


20. $20833J. 


4. 6 per cent. 


13. $1800. 


22. 4 years. 


29. 14 y. 3 mo. 


5. 8 per cent. 


14. $5400. 


23. 6 months. 


.^ 13 d. nearly. 


6. 74 per cejit. 


i5. $10000. 


24. 1 y. 3 mos. 


30. 10 years. 


7. 5i per cent. 


16. $8000. 


1 d. nearly. 


31. 8 y. 4 mo. 


8. 7 per cent. 


17. $14285.7143. 


25. 1 y. 6 mo. 


32. 9y. 6 mo. 84 


9. 6 per cent. 


18. $20000._ ^ 


27. 16 y. 8 mo. 


33. 28 years. 


COMP 


OUND INTEREST.— Arts. 426, 


4a.T. 


1, 2. Given. 


5. $4590.09. 


8. $1561.328. 


11. $16035.676. 


3. $507,213. 


6. Given. 


9. $877,506. 


12. $149744. 


t. $2177.426. 


7. $1888.464. 


10. $3491.395. 
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DISCOUNT. 


— Aet. 430. 


.. 


Ex. Ans 


Ex. Anb. 


Ex. Ans. 


Ex. Ans. 


1, 2. Given. 

3. $934,579+. 

4. $1488.687+ 


5. -$88,461+ 

6. $83.52+ 

7. $4729.064+. 


8. $6208.955+. 

9. $3404.347+. 


10. $9950.348+ 

11. $36,636. 



BANK DISCOUNT.— Arts: 433, 434. 



12, 
14. 
K5. 
16. 
17. 
18. 
19. 



1- 

4. 

5. 

6 

7. 

8. 

9. 



1. 

2. 
3. 
4. 
5. 
6. 



13. Given. 


20. $24,822. 


27. $466,785. 


34. $3821.883. 


$14 1825. 


21. $48.3237. 


28. $1126.523. 


35. $4355.102. 


$16,605. 


22. $37,595. 


29. Given. 


36. $63717.884. 


$26.98. 


23. $43,694. 


30. $414,507. 


37. $10416.666. 


$5,495. 


24. $6381.59. 


31. $966,101. 


38. $5)194.539. 


$2034.1213. 


25. $1495.625. 


32. $1252.70. 


39. $46638.666. 


$2774.655. 


26. $80. 


33. $2514.247. 


40. $8301.342. 




INSURANCE.— Arts. 437—442. 


Given. 


8. $1875. 


16. 1 per cent 


25. $8365.482. 


$20.70 


9. $487.50. 


17. _H per cent. 


26. $13876.288. 


$94.20 


10. $243,125 


19. $52000. 


27. $27027.027. 


$63.75 


11. $19278. 


20. $65600. 


29. $48.60.- 


$104. 


12. $3375. 


21. $65000. 


30. $373.75. 


$70.50. 


14. 2i per cent. 


22. $57333J. 


31. $10000, ins. 


$900. 


15. 2i per cent. 


23. $3416S. 


$12250,prem 


PRO 


FIT AND LOSS 


.—Arts. 444—447. 


3. Given. 


10, 11. Given. 


19. 15f per cent 


27. $2622.222. 


$'218. 


12. $156,804. 


20. 100 per cent 


28. $2736. 


$680. 


13. $4238.50. 


21. 20-j-tl-i perct 


29. $,13043.478 


$935.25. 


14. $5926.85. 


22. 2iJ2- per cent 

23, 24. Given. 


30. $6317.391. 


$1366.75. 


15. $29604.875. 


31. $17806.122 


$68730.28. 


17. 23 1-^^- per ct 


25. $460,869. 


32. $4:2654.028 


$12600 bst. 


18. 4^ per cent. 


26. $206,882. 


33. $42160. 




DUTIES.— Art 


s. 451-453. 


Given. 


7. $3784. 


13. $717.40. 


19. $12642.40. 


$370.80. 


8. $345,744. 


14. $492. 


20. $2807.10. 


$163.20. 


9. $079.14. 


15. $1051.71. 


21. $11172.30. 


$132? 


10. $1882.406. 


16. $715.75. 


22. $17328.76. 


$546. 


11. (siven. 


17. $1230. 


23. $15770.70. 


$1235.22. 


12. $248. 


18. $15884.75. 





ASSESSMENT OF TAXES.— Arts. 456, .457. 



I, 2. Given. 

3. $54.15, B'stax. 

4. $80.50, C's tax. 



5. -^ of 1 .per cent., or 
8 mills on $1. 

6. $80, A's tax. 



7. $121.92, n'a tax. 

8. $283.68, C's t« 
10. $8854.166 
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ASSESSMENT OE TAXES CONTINUED. ARTS. 


459, 460. 


«t 


Ass • 


Ei. Ans. 


Ex 


AN3 


11. 


$161-J5.654. 


20. $3.14.50, J. F's. 


27, 


$370.60, P. M'a. 


12. 


$17342.103. 


21. $6-21.90, T.G's. 


28. 


.$458.20, C. P'a. 


13. 


#34051.815. 


22. $526.40, W. H's. 


29. 


$480.60, J. S's. 


16. 


$73, G. A's. 


2S. $263.30, L. J's. 


30. 


$541, R. W's. 


17. 


$116,H. B's. 


24. $631.00, W. L's. 


32. 


$13.36. 


18. 


$461.50, W. C's. 


25. $i96.90, J. K's. 


33. 


$3.45. 


19. 


$481.22, E. D's. 


26. $404.90, G. L's. 


34. 


$13.40. 



ANALYSIS.— Arts. 463—470. 



h 


2. Given. 


12. $-0.03&A- 


22. $7.98. 




33. Given. 


3. 


$300. 


13. ^64. 


23. $6.03. 


33. 300 lbs. 


4. 


$320. 


14. S1080. 


24. $100. 


34. 1500 lbs. 


5. 


Sl2.33i. 


15. $480. 


25. $3.70f. 


35. 95.2 cords. 


«. 


$10.50. 


16. $8. 


20. $3430. 


36. 100 pair. 


V. 


$1.68^. 


17. 60 days. 


27. $119,918. 


38. $450, A''®. 


a. 


$2640. 


18. 29-ii mos. 


28. $636,479. 


$750, B's. 


9. 


124.80. 


19. 1088'daj-s. 


29. Given. 


39. $450, A's. 


10. 


$0,055. 


20. $0.56. 


30. 2| hours. 


$600,. B's. 


11. 


S0.29i. 


21. $3. 


31. 2-}^ days. 


$750, C's. 


40. 


$763.63-fr, 


A's. 


49. 40 tons. A's. 


65. 1884- lbs. at 8d. 




6654.54-,^, 


B's. 


80 tons, B's. 




17ilbs. " 12d. 




$98l.8l-,Sr, 


e's. 


120 tons, C's. 




I7f lbs. " 18d. 


41. 


$130.9.5|fi 


A's. 


50. 25 per cent. 




174- lbs. " 22d. 




¥lG4.53tii 


B's. 


51. 33i per cent. 


67. 9 horses. 




|185.70-/fj 


C's. 


$30000, loss. 


68. 38f days. 




$123.80-3Y3- 


D's. 


53. 5s. per gal. 


69. 278160 men. 


<2. 


66^ ots. on 


$1. 


54. 5fs. per lb. 


70. ] 


[5if months. 




S2(36.66f, 1 


St. 


55. 9 cts. per lb. 


71. 1 


^54.60. 




$333.33i, 2 


d. 


50. 19i cts. per lb. 


72. $459.9a 




8400.000, 3 


d. 


57. 91-1 cts. per gal. 


74. $600. 


43. 


70 cts. on $ 


1. 


58 -GO. Given. 


75. $3000. 


14 


25 per cent 




61. 1 part 16 car. 


76. $630, 


to. 


$2990.00, .1^ 


l's. 


1 " 18 car. 


77. 72. 




64197.50, E 


's. 


24 " 23 car. 


78. 360. 




.§4312.51), C 


;'s. 


I " 24 car. 


79. ] 


2a 


tfi. 


06 § per cen 
37^ per cen 
10 per cent 


t. 


03. leO gills, at SOcts. 


80. 24Q. 


17. 


t. 


40 " 30cts. 


81. est feet. 


48. 




40 
18 


" . 40cls. 

* 


85. $239. 
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A NSW BBS. 



[pages 311 — 328 



ANALYSIS CONTINUED. AET. 471 


• 


£x Ana. 


Ex. Ass. 


Ex. Ans. 


Ex. As>. 


86. $1170. 


100. £266. 


114. $288. 


127. $140. 


87, $900. 


101. £131-}. 


115. $43f. 


128. $1560. - 


88. $1125. 


il02. £353. 


116. $814. 


129. $180. 


89. $367.50. 


105. $250f. 


117. $640. 


130. $630. 


90. $442. 


106. $231. 


118. $3000. 


131. $180. 


91. $201. 


107. 1119-^. 


119. $200. 


132. $1281. 


92. $350. 


108. $186. 


121. $625. 


133. $800. 


93.' $240. 


109. $280. 


122. $480. 


134. $12.6S 


94. $754. 


110; $1170. 


123. $808. 


135. $45. 


95. $1080. 


111. Given. 


124. $420. 


136. $45. 


96. $630, 


112. $378. 


12.5. $690. 


137. $90, 


99. J6206f. 


113. $810. 


126. $877i 


138. $150. 



RATIO.— Arts. 480— 4§8. 



r, 2. Given. 

3. 2. 

4. 4. 

6. 9. 
«. 6. 

7. 6. 

8. 8. 

9. 9. 
SO. 9. 

11. 9. 

12. 9. 

13. 4. 



14. 8i|. 

15. h 

16. i. 

17. i. 

18. i. 

19. i. 

20. }. 

21. 3. 

22. 7. 

23. 112 avoir. 

24. 4. 

25. 6. 



26. 120. 

27. 60. 

28. ^. 

29. %^. 

30. 1*. 

31. i. 

32. 240. 

35. 8; ^. 

36. 4; 8. 

37. 4; 4. 

38. J-; 9. 

39. 72 to 8. 



40. 45 to 72. 

41. Equal. 

42. 936 to SCOw 

43. G. inequaUl? 

44. L. jnequaliiy 

45. Equality, f 

46. 60 : 12=6 

47. 1. 

48. }. 

49. U- 

50. m. 

51. f. 



SIMPLE PROPORTION.— Arts. 502—506. 



1. 12. 

2. 3. 

3. 16; 

4. 3. 

6. Given. 

6. 20. 

7. 55I-. 

8. 120. 

9. 10. Given. 

11. $903. 

12. $1309.50. 

13. $226. 

14. 775 miles; 

15. 20 tons. 
te. 2156 lbs. 



17. 51i lbs. 

18. $1640.64. " 

19. $7066.40. 

22. 3 far. 

23. $792. 

24. $2768. 

25. 435 miles. 

26. 252 days. . 
28., $2.70. 

29. 3s. 3d. 2|f q. 

30. $3.16. 

31. $8,556. 

32. $26;40. 
34. 3Q bu. oats; 

70 bu. corn. 



1925Jlbs.cop, 
641Jlbs.tin. 
1620 lbs. n. 
280 lbs. c. 
200 lbs. sul. 
980.5155 lbs. 
$1350. 
£45. 
$3375. 
$2562.50. 



70400 times. 
67600 times. 
170. 
200, 



53. 



480. 

375 sheepi 
20 days. 
400 rods. 
8^ weeks.' 
£1, 3s. ed 

1 ff far. 1st. 
£l, Is. 2d, 

-^ far. 2ni 
£0, 18s. £(3. 

3-1^ far. Sri 
£0, 16s. 6d. 

2i? far. 4th. 
888f oz. ox. 
lllioz. b]t 
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COMPOUND PROPORTION. — Arts. 508—511. 



Ex. Ans. 


Ex. An9. 


Ex. ANa. 


Ex. ^ An«. 


3. 10 horses. 

4. 19J-days. 
e. 1314 gals, 
i^. 27 laborers. 


9. 24 days. 

10. 144 days. 

11. 1126 miles. 

12. $225. 


13. $140. 

14. $768. . 

15. $600. 

16. 32 days. 


17, 18. Given. 

19. 56 yds. Can. 

20. 127 b. N. O. 

21. 16 rupees. 



DUODECIMALS.— Aet. 516. 



2. Given. 

28 sq. ft. 6' 10". 

59 cu. ft. 3' 8". 

268 cu. ft. 6' 11". 

235 sq. ft. 

734 sq- ft. 0' 9". 



8. 105 ft. 6' 4" 5" 

4'"". 

9. 154 ft. 3' 1" 5" 

6'"" 8""". 
10. 85 ft. I'll" 0" 
2""' 6""". 



5"' 

4'" 

■5"' 



11 



' 3'" 8" 



195 ft. 4' 1' 
0""' 6""". 

12. 23 C. HI ft. 3'. 

13. 3840 ft.O' 6". 

14. $15,819+. 

15. 33750 bricks. 



EQUATION OP PAYMENTS.— Art. 521. 
6 months. i 4. 6 months. 1 5. 3 years. | 6. 62 days. 

PARTNERSHIP.— Art. 623. 



3. 



3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14, 



Given. 

$240, A's gain. 
$320, B's gain. 
$400, C's gain. 
$274.2 IfH-, A's. 
$373.404lf, B's. 
$ei2.37ff4-, C's. 
$117.8.947, A's. 



- $2259.649, B's. 
$3340.351, C's. 
$4421.053, D's. 

6. $850, A's. 
$800, B's. 
$700, C's. 
$650, D's. 

7. $1655.172, X's. 



EXCHANGfE OF CURRENCIES 

$4116.42. 

$850.63. 

$414,667. 



$969,816. 

$2041.69+. 

$4841.089+. 

$7746.082+. 

$60652.65+. 

$208683.819+ 

$330661.605+ 

$242840.369+ 

$257791.397+. 



$4791.60. 

$25391.084+. 

$284.6& 



15. $369716.864+. 

16. $284412.622+. 

17. $4840000. 

19. £82. 

20. £90. 

21. £181, lOid. 

22. £261, 8s. 74d. 

23. £446, 7s.-8id. 

24. £201, lis. 7}d. 

25. £883, 5s. 8id. 

26. £1095, 3.S. Ujd. 

27. £5220, 9fd. 



$1448.276, Y's. 
$1396.652, Z's. 

8. $22,486, A's. 
1$3 1.024, B's. 

$16,490, C's. 

9. $3492.06, A's. 
$4761.91, B's. 
$6746.03, C'a. 

-Arts. 533—537. 

28. £8568, 3s. 74d. 

29. .€10384, 18s. 4d. 

30. £20661, 3s. lid. 

32. £135. 

33. £227. 

34. £315, 9d. 

35. £373. 

37. $534,166. 

38. $614.1875. 

39. $986,083. 

40. $7714.285. 

41. $20000. 



EXCHANGE.— Art. 548. 

• 5. $10152.527+. 
I 6. $707. 
1 7. $1881.60. 



8. $15418.509. 

9. $20666.20. 
10. $36480.76& 



420 



ANSWERS. 



[pages 356 — 378 



ARBITRATION OF EXCHANGE.— Art. 549. 



El. Ana.' 

1. 2i florins.- 



Ex. 



Ans. 



Kx. 



I 2. $45 gain. 
ALLIGATION.— Arts. 552- 



12. 
13. 
14. 
15. 
16. 



3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 



$0.87i. 

5s. 4d. n^ qr. 

3 grs. at 18 car. fine. 



1 gr. " 
3 grs. " 



20 
22 
24 



7. 10 oz. 16 car. fine. 

5 oz. 1/8 
5 oz. 22 

8. 133 lbs. at 20 cts. 

95 lbs. at 30 cts. 
190 lbs. at 54 cts. 



3. 180 milrees, circu. 

-556. 

10. 40 gals, at 15s. 
40 gals, at 17s. 
40 gals, at 18s. 
200 gals, at ,22 3, 

11. 28 gals, water; 
98 gals. wine. 



INVOLUTION.— Art. 563. 



Given. 

15129.- 

2460375. 

8294400. 

10000. 



61. 

73. 

28. 

9.327+ 

69. 

S4. 

99. 

167. 

31. 



17. 3125. 

18. 279936. 

19. 117649. 

20. '65536. 

21. 387420489. 

SQUARE ROOT.- 

12. 9.848+. 

13. 2.6157+ 
1.4. 13.78404+. 

15. 209. 

16. 217. 

17. 23.8. 

18. 2.71. 

19 .9044+. 
20. 34.2. 



22. 6.25. ,c 

23. .000001728. 

24. .0000015625. 

25. i. 
26.-^. 



27. 

28. 
29. 
30. 
31. 



•Arts, 
21 



5V4, 575. 



792. 
1.7810 + 
3216. 

-Li. 

.79056+. 
4.1683+. 
28.181. 
14.4116+. 



, 370 1)1).. 
I y u y • 

20i. 

54 H- 

1480tVA. 



186.9951+. 

12345. 

315761. 

31.05671. 

19.104973174 

1.41421356- 

237+" 

1.732050807 

5688772. 



APPLICATIONS OF THE SQUARE ROOT.— Arts. 5§1— 585. 



Given. 
32 feet. 
166.709+m. 
240rds. side. 
339.4112 r.d, 
Given. 
10. 



18. 

36. 

40. 

66. 

168. 

11.2. 



14. ^. 

1-5. n- 

16. -ftV 

18. 63 rods. 

19. 160 rods. 



13. 67.5. 
EXTRACTION OF THE CUBE ROOT 



4r). 

5-2. 

83. 

136, 

217. 

22.6. 

10. 2.74. 



11. 0,623. 

12. 3.33-2-2-33-f-. 

13. 1.8171-21-I-. 

14. 7,217652+ 
16. 8.315517+. 
16. -f. 

17- -H- 



18. 3.5463+. 

19. 3'^. 

20. 1.25992104. 

21. ,04 !059j8974. 
'22. 68 ft. 
24. 3.1748+yds. 
26. 4 lbs. 



20. 320 rods. 

21. 480, length; 
160, breadtli. 

22. 148 in rank ; 
74 in tile. 

24. 25 and 40. 

25. 18 and 47. 

Arts. 590-5>2. 

26. .?7!l|i lbs, 

27. 24 iiiiJ 72 

28. 12S and 256 

29. 60 aii.l .300. 

30. 160 and 640. 

31. 426 and 2556 

32. 747 and 6723 



PAoas 379- 
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ROOTS OF HIGHER ORDERS 


— Arts. 59!^9S> 


Ei. An.s. 


Es. Ans. 


Ex, Ans. 


lis. Ak3. *^| Ex. Aks. 


2. 2. - 

3,-ie, 

4. 376. 


5. 6. 

6. 26. 

7. 5. 


8. 7. 

9. 3. 
10. 2. 


12. 2.48712+. 

13. 414.5+.> 
15. 1.104089. 


■16. 1.080059 
17. LOOiOn. 
IB. 1.047128. 



ARITHMETICAL PROGRESSION.— AoTS. 603— 60§> 



2. 50,50, 

8. 78 strokes. 



4. Given. 

5. 33. 

7. 44. 



9. 3J. 

11. 33}. 

12. 5^2. 



GEOMETRICAL PROGRESSP 

2. 4. 

3. 4374. 

4. 13671875. 

5. $2048. 

6. $334.5563944, amt. 

of $250. 

ANNUITIES.— Arts. 614, 615. 
1, 2. Given. I 4. $2298.262. I 6. 36785.59. 1 
3. $826,992. | 5. $4835.74. | 7. Given. 



$750,365 n|g^5 
amt. of $500. 

$1628.894614622- 
37890625, amt. 
of $1000. 



13. 14,21, &28 

14. 16,29,43,57 

71, & 86. 



■Abt3. 610-12. 

8. 1023. 

9. 43774J. 
10. $111111111.111. 
12. 14, 
14. 3. 



8. $1333.333. 

9. Given. 



PERMUTATIONS AND COMBINATIONS.— A«Ts. 618, 619. 



2. 40320 ways. 

3. 362880 ways. 



4. 3628800 ways. 
6. 479001600 days. 



15120 numbers. 
165765600 word*. 



MENSURATION OP SURFACES.— Arts. 622—631. 



1. 270 acres. 

2. 722J acres. 

3. 31i acres. 

4. 320 rods, or 1 m. 
6. 360 sq. ft. 

6. 435 sq. ft. 



7. 1100 sq.-ft, 

9. 290.4737 sq. ft. 

10. 4 A. 52.82 rods. 

11. b2.8318 ft. 

12. 141.37155 rods. 



13. 100 ft. 

15. 12. A. 43.49375 r, 

16. 31415.9 sq. l\. 

17. 2 ft. 9.94 in.' 

18. 17.3205 ft. 



MENSURATION OF SOLIDS.— Arts. S33— 64'?. 



3. 

4. 
5. 
6. 
7. 
8. 
9. 

to 



1364 cu. ft. 
31.54 ft. 11' 6- 8"'. 
2615 cu.ft. lOSO in. 
H5 ft. 114.368 in. 
53333 J cu ft. 
5835.75 cu. ft. 
900 sq. ft. 
1739 sq. ft. 
76 cu. ft. ' 
176 sq. ft. 



11. 2748.89125 cu. ft. 

12. 119366.25 cu. ft 

13. 78 vds. 4 ft. 123- 
.1128 In. 

14. 7 sq. ft. 9.87516 in. 

15. 146845S8.20796 

sq. miles. 

16. 1767.14437 cu. in. 

17. 5291335807.60158 

cu. m. 



18. 13 sq. ft. 

19. 4 cu. ft. 

20. 624 cu. ft. 

21. 220 gals. 3qts. Ipt 

1.824 gi. 

22. 451 gals. 2 qts. 

0.729344 pt 

23. 831.71526-|-toii8. 

24. 967.10621-j-tcil* 
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MECHANICAL POWERS.— Aets. 649- 


655. 


£x. -^""-^ 


Ex. Ans. 


Ex. Aks. 


Ex.. Abb. 


1. 600 lbs. * 

2. 133 i Ibsi % 

3. 96 lbs. .A.; 


160 lbs. B. 

4. 4 ft. from A. ; 

8 ft. from B. 


5. 600 lbs. 

6. 1066? lbs. 
' 7. 1600 lbs. 


8. 1250 lbs. 

9. 1136.3636 Ihi 
TO. 904777.92 .Ih. 



MISCELLANEOUS EXAMPLES. 



2. 
^. 
4. 
5. 

e. 

1. 

8. 

i. 

11. 

12. 
13. 
14, 
15. 
16. 
17. 

:3. 

30. 

20. 
21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
S2. 
33. 



459 less. 
521 greater 

20 days. 

$61.32. 

$16581.65. 

$18.60. 

$1843.003. 

$24390.243 

$4.50. 

$6,875. 

33-^ per ct. 



487J^f. E. 
2000 miles. 
2400 times. 
2880 times, 
$1.50 perg. 
2if cts. 
$2400. 
437i bbls. 
21 months. 
$1,328. ■ 
40 yds. 
Is. 3i/5- qrs. 
37f+Hid. 

34-Hf?id. 
$1.60. 
12 miles. 
12f days. 
5 24 days. 



34. 136 g. 1 q, 
35* $18C 




41. 

42. $4800. 

43. $197,759. 

44. 228 gals. -. 
45." $40.a9f. 

$41,095. 
47.- 2y. 182id. 
48. St'V min. 
49.-120 days. 
50. 120 scLol. 

£292. 

$6000.. 

600. 

5600 lbs. t. 

76albs. 1. 

300 lbs. b. 

C54-^ miles. 

781 lbs. 



55. 
56. 



67. $192,307-1^ 
A's gain. 
$2307.69-2 
1*5, B'sg. 
$2500.000, 
C'sg. 
58. $240, A's g. 



$440, C's g. 

$700, B's s. 

$1100,C'ss. 

20 per cent. 

$1371. 

$4755.141. 

$32000. 



67. 



68. 



69. 

70. 
71. 

72. 
73. 

74. 
75. 
76. 
77. 
78. 



36 days. 
i.v90 hours. 
£51, A's. 
£34. B's 
£68, C's 
£102, D's. 
£160/A's. 
£224, B's. 
£256, C's. 
£205, A's. 
£287, B's. 
£328, C's. 
$520, D's. 
$280, A's. 
$360,.B''s. 
20. 

25 persons. 
40 and 80. 
75 and 128, 
56.5685 ft. 
7200 rods. 
3.535519 ft. 
677.73475f. 
7.13645 r. 
50 A. 3 R. 
28.7399+r. 



79, 



80. 



86. 

87. 
88. 

89. 

90. 
91. 



92. 



93. 



94. 
95. 

96. 
97. 



247170 
2710 s. m. 
33600914- 
2'26400G.2- 
3104 c. m. 
5890.5 lbs. 
585.803571 
39.401 hhd 
7ift. 

403291461 
126606635 
58400000a 
31m. 180 r. 
662i. 
$4294967- 
.295. 

5 bags, A 
7 bags, M 
1440. 
$230» B's. 
$325, C's, 
$445, A'&. 
5 o'clock, 
i20 min. 
10-md.sJl 
47f^ d. A. 
3814- d. B. 
27tVj d.' a 
111^3? d. D, 
36i days, 
12 o'clock. 
32Tar mill. 
l'28t yra. 
$407. 



A CATALOGUE 



OP 



|biS0n anltr |feinn«a's |ttHiatiffn5. 



To which we invite the attention of Teachers and the 
friends of Education generally. The retail prices are attached 
to each Book, from which we make a discount by the quan- 
tity. We are in the habit of making very favorable terms 
for the first introduction of our School Books, and those 
Teachers who desire to introduce and esfabhsh an uniform se- 
ries of the best Text Books, will do well to apply to us, post 
paid. 

Copies of any of our School or Music Books, for examina- 
tion, will be sent to any one by Mail, post paid, who will 
send us the price of the Book in P. O. Stamps or money. 
IVISON & PHINNEY, Publishers, 

1V8 Fulton Street, New York. 



SCHOOL AND COLLEGE TEXT-BOOKS. 

Agriculture for Schools ; 

Or, Lessons in Modern Farming. Containing Scientific Exereiaei 

for Recitation, and elegant Extracts from Rural Literature fo» 

, Academic and Family reading. By Rev. John L. Blake. $1 00 

Alabama Readers, 

In four parts. Prepared expressly for the Schools in the South 
ern States, and are in general use in Alabama, Georgia, and 
Mississippi. They are as follows : 
FiasT Paet : a Primary Primer. By 0. W. SAiroma. 12| cents. 



2 IVISON AND PH1N^5:,Y'3 PUBLICATlOlTS. 

Second Part: designed for children who art too young to leaj 
ia Poi-ter's Rhetorical Reader. By T. D. I'. Stone. 25 rents 

Third IVkt : eousisting of Exercises in Reading and Speaking, 
for the use of middle classes in Sehools. S'ii cents. 

Foi'RTH Part : consisting of lustrnctious for regulating th« 
Voice, with a Rhetorical Notation, and a course of Rhetorical 
Exercises. Designed for the use o. High Seliools and Acad 
eniies. By Dr. Porter, late of Andover Tlieologlcal Semi 
nary. 624 cents. 

Barrington's Physical Geography ; 

Being a treatise on the aj^MS<i''> oomprisiag Hydrology, Geignosy, 
Geology, Meteorology, mlany, Zoology, Anthropology. By A, 
Babrinoton. Edited by "Charles Burdkit. $1 00. 

Butler's Analogy of Religion ; 

Or, D ;e Analogy of Religion, Natural and Revealed, to the con- 
etitution and course of Nature. By Josepu B^tleo, LL D., lata 
Lord Bishop of Durham. With afi Introductory Essay by 
Rev. Albert Barnes. 1 vol. 12mo. — 20th edition. 62i cents. 

The same Work, 

With an Introductory Essay by Bishop Halifax. To which ar« 
added Copious Analytical Questions for the examination ol 
Students.. By Rev. Joseph McKue, A.M. Academy and Schou* 
edition. 62i cents. 

De Sacy's General Grammar ; 

Being the principles of General Grammar, adapted to the capa 
city of- youth, and proper to serve as an introduction to the 
study of Languages. By A. J. Sylvester De Sacy, member of 
the Royal Council for Public Institutions. Translated and fitted 
for American use by David Fosdick, Jr. 374 cents. 

Elements of Political Economy. 

By Samuel P. Newman, late Professor ia Bowdoih Collegai 

15 cents. 

Fasquelle's French Course ; 

Or, a New Method for Learning to Read, Write, ."ind Speak th« 
French LangUMge, ou the plan of Woodbury's " New Method 
with German.' ijil 26. 

Key to the Exercises in Fasquelle\s Fi'ench 

C/ourse. for the use tjf Teachers. IH ceuts. 



IVISON AITD PHtNN.S:i"3 TUBLICATIONS. 8 

Fasjjuelle's Colloquial Frencli Reader. 

76 cents. 

Fasquelle's Teleraaque : 

Les Aveiituvea de Telemaque, Fila d'Ulysse. Par M. Fexklos. 
A new edilion, witli Notes. By Louis FASQUEtiB, L.L.D., Pi-of 
. of Modem Language.s in the Uuiversity of Michigan. Jlio Text 
eavefully prcpai'ed from the most approved Fiench Editions. 
75 cents. 

Gray's Chemistry ; 

Or, Elements of Chemistry. Oontoining the Principles of the 
Science, both Experimental and Tneoretieal. Iiftended as a Text- 
Book for AiCademies, High Schools, and Colleges. lUustratea 
■with numerous Engravings. By Alonzo Ghay, A.M., formerly 
Professor of Chemistry and Natural Philosophy in Phillips Acad- _ 
emy, Andover, Mass. 60th edition, newly revised and greatly 
enlarged. $1 00. 

Gale's Natural Philosophy ; 

Or, Elements of Natural Philosophy. Embracing the General 
Principles of Mechanics, Hydrostatics, Hydraulics, Pneumatics, 
Acoustics, Optics, Electricity, Magnetism, Galvanism, and As- 
tronomy. Illustrated by Several Hundred Engravings. De- 
signed for the use of Schools. By Leonard Gale. 20th edition. 
62i cents. 

Hitchcock's Geology ; 

Elements of Geology. By Edward Hitchcock, D.D., L.L.D., 
President of Amherst College, and Profes»or of Natural Theol- 
ogy and Geology. ' A new edition, revised, enlarged, and adapted 
to the prewnr, advanced state of the Science. With an Intro 
duetory Notice by John Pye Siuth, D.D., F.R.S., and F.G.S. 
$1 25. 

Hallock's Giammar : 

A Grammar of the English Language, for the use of Schools, 
Academies, and Seminaries. By E. J. Hallock, A.M., Principal 
of the Castleton Seminary, Vermont. 2d edition. 62J cents. 

Kuli tier's Elementary Grammar of the Greek 

Language. Contaiinng Exercisea for the Writing of Greek, and 
the reqiiisitc Vocabularies. By Raphael Kuhnke. Tranalatea 
by S. H. Tatlob, of Andover. 12mo. $125. 



4 rVISON AND PHINKET'S PUBLiCATIOBTS. 

Kendrick's Primary Greek Book ; 

Or, the Child's Buok in J3reek ; being a Series of EIera«*l»i7 
Exercises in the Greek Language. By Asahel C. Kkndbiob, 
Prof, of the Greek Language and Literature in the MadiK» 
UniTeraity. 16mo. 31 cents. 

Kendrick's Greek Introduction ; 

Or, an lutrodaction to the Greek Language ; containing an ou4 
line of the Grammar, with appropriate Exercises for the ubi 
of Schools and private learners. By Asahel C. Kesdeick. En 
larged edition. 62i cents. 

Kiddle's Astronom^ ; 

Being a Manual of Astronomy and the use of the Globes. For 
Schools and" Academies. By Henut Kiddle. Just published 
81 cents. 

MacGregor's Book-keeping : 

A Practical Treatise on Book-keeping, by Single and Double 
Entry, on anew plan; containing General Book-keeping for the 
use of Farmers, Mechanics, Professional Men, and other non- 
mercantile persons — Retailers' Book-keeping, and Merchants' 
Book-keeping. With an Appendix of Defijutions, Dire'cEions, 
and Practical Forms. For tlie use of Seminaries and, Self-In- 
structors. By P. MacGbegor. 75 cents. 

McElligott's Analytical Manual : 

A Manual, Analytical and Synthetical, of Orthogi-aphy and 
Definition. By James N. McElligott, L.L.D., Associate Principal 
of the Collegiate School, N. Y., and late Principal of the Mechan- 
ies' Society School. 75 cents. 

McElligott's Young Analyzer j . 

Being an Easy Outline of the course of instruction in the Eng- 
lish Language presented in the Analytical Manual. Designed 
to eerye the double purpose of Spellirg Book and Dictionary ia 
the "younger classes in Schools. 3jl cents. 

Newman's Rhetoric, — 150th edition ; 

Being a Practical System of Rlietorie, or tlie pi'ineiplet and rules 
of style, inferred from examples of writing. To which is added 
an Historical Dissertation on English Style. By Samuel P. 
XTrs^UAK, late Professor of lUietoric in Bowdoin College. 76 oenta. 



IVISOIT AND PHINNET'S FtTBLTOATIOKS. 5 

Pauley's Universal History ; 

Ou the basis of Geography. Illustrated by Maps and Ener»T- 
mgs. Especially designed for the use of Schools. " $1 00. 

Sorter's Rhetorical Reader. -• 

' Conasting of Instructions for Reg-ulatiug the Vpice. With a 
Rhetorical M'otatioQ, illustrating lufleotion, Emphasis, and Modu- 
lation ; aud a course of Rhetorical Exercises. Designed for tha 
me of Aoademies'aud High Schools. ' ijy Ebbnezee PoiiEB, D.D, 
late President of the Theological Seminary, Andover. New and 
enlarged edition. 621 cents; 

VVoodbury's New Method of Learning the 

German Language ; ciabraoing the Analytic andSynthetio modea 
ojf instructioQ. By the author of 

WOODBURY'S SHORTER COURSE WITH GERMAN. 
ELEMENTARY GERMAN READER. 
ECLECTIC GERMAN READER, and 
HEUE METHODS, or NEW METHOD 
FOR GERMANS TO LEARN ENGLISH 



SANDERS' SEEIES OE EEABEBS. 

Sanders' Series comprises eight books. It is the most thorough, 
eorrect, complete, and regularly progressive series of Reading-Book« 
new before the pubhc. It has received the unqualified approval of 
nearly every Teacher and School Committee who have examined it, 
and is in extensive use in nearly every State in the Union, in Cali- 
fornia, Oregon, and the West India Islands, aud some of the South 
American States. The Series consists of 

Sanders' Spelling-Book ; 

Designed to teach the Orthography and Orthoepy of Dr. W«b- 
ster. 1 2i cents. 

Sanders' Primary School Primer. 

Paper covers. 6i cents. 

Sanders' Primary School Primer. 

Stiflf covers. 8 cents. 

feanders' Pictorial Primer. 

Botmd, Green covers. 12J cents. 

Sanders' First Reader. i2i cents. 
Sanders' Second Reader, is* cento. 



6 mSOiil .\HD PHINNEY^ PUBLICATIO!fS. 

Sanders' Third Eeader. sij cents. 

Sanders' Fourth Reader. FuU Sheep binding. .£,i»eau 

Sanders' Fifth Reader. FullSLeepandEmboss&l 76ct« 

Sanders' Elocutionary Chart ; 

Dosignwt .1^ an aceompaniment to Sanders' Series of Reading 

Suulis, for tjie use of Priuiflfy Schools, Academies, Institute^ 

Seminaries, Colleges, Ac. By C W. SANDEas, A.M., and Prot 

E. W. Me BRILL, A.M. $2 80. 

This Chart is intended to give a knowledge of the Elementary 

Soimds of the English Language ; to apply those Elements in Rtad- 

ing; to remedy defpots in ArticulatiiHi, Modulation, Inflection, lii.'. ; 

also to give force, smoothness, and compass to the voice. It is coloi'cd 

and varnished, and mounted on rollers, being in size six feet by four 

and a half, and intended to hang up iu the Kecitatiou Iloom, to which 

'i is a very handsome appendage. 



Sawyer's Moral Philosophy ; 

Being the Elements of Moral Philosophy, on the basis of the 
Ten Commandments ; containing a complete Bj'stem of MoT'al 
Duties. By LEiOKsrF.a H. Sawyer, A.M., Presideat of Central 
College, Ohio. 75 cents. 

Schuster's Practical Drawing-Book, 

For Schools and Self-Instruction ; eontaiaiag Heads and Figures, 
Landscapes, Flowers, Animals, and Ornamental Drawings, as 
Well as some very useful instructions for their imitation, with 
a Historical Sketch of the Arts of Painting, Drawing, and 
Se ilpture, and an ExpocUion of tlie New and Celebrated Method 
of M. Dupuis, highly interesting for teachers. By Sigismond 
Schuster, Professor of Drawing and Painting in New York City 
$1 60. 

Smith's Naturtil Philosophy ; 

A new and valuable Text-Book for the use of Schools and Acad- 
emies. Ulustrated by numerous Examples and apprnpriat« 
Diagrams. New and enlarged edition. By H.amm.io.n L. Smipu, 
A.M. 15 cents, 

Spencer's English Grammar ; 

Combining the Analytical and Synthetical Principles. Illuetraled 
by Exercises for Qrammatical Analysis ; with numerous Exam- 
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pies of False Syntax ; adapted to all classes of learners. By 
George Spknoer, A.M., late Principal of the mica AoademT 
87i cents. 

Stone's Child's Reader ; 

For children who ai-e too young to read in the Rhetorical 
Reader. Prepared at thfe request of Dr. Poetkk, late President 
of the Andover Theological "Seminary. By T. D. P. Stone. A.M 
10th idition. 25 cents. 

Scripture School Reader ; 

Consisting of selections of Sacred Scripture, for the use of 
Sefcools. Compiled and arranged by W. W. Evakts, A.M., author 
of the " Bible Manual," and " Pastor's Hand Book," and W. H. 
Wykoff, A.M., late Principal of the Collegiate School, N Y 
75 cents. 



THOMSON'S SEaiES OF AEITHMETICS. 

INTfi.0»rCTOaT TO DAY AN D ■T?H0MS0N*S SERIES OF MATHEMATICS. 

All that can be said in praise of the best works which treat of tlie 
Bcience of Numbers may be truly said of Thomson's Arithmetics 
The unusual favor with which they have been received since their 
publication, is a pretty fair recommendation of their merits. Tha 
Series is as follows : 

Thomson's Arithmetical Tables, 

and Exercises fur Primary Schools. ,18mo. Half Bound. 12icenti 

Thomson's Mental Arithmetic ; 

Or, First Lessons in Numbers, for ChUdreiL 18mo. New edi- 
tion, enlarged. 12a cents. 

Thomson's Slate and Black-Boax'd Exercises . 

Or, Fii'st Lessons in Written Arithmetic. For Beginners. 20 cents 

Thomson's Practical Arithmetic; 

Uuitinw the Inductive with the Synthetic modes of Instriictioa, 
also illustrating the Principles of Caucellation. 110th edition. 
Revised,-aud greatly enlarged. 374 cents. 

Key to the same. 

S7i cents. 
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Thomson's Higher Arithmetic ; 

Or, the'Soienco and Application of Numbers. OomKuing Um 
Analytic and Synthetic modes of Instruction. '16 cents. 

Key to the same. 

60 cents. 

Thomson's Trigonometry ; 

Being a Treatise on Plain Trigonometry, and the Mens'iration ef 
Heights and Distances. To which is prefixed a summary view 
of the Nature and Use of Logarithms. Adapted to the method of 
Instruction in Schools and Academies. By Jebemiah Day, DJJj 
L.LJ), of Yale College. $1 00. 

Thomson and Day's Surveying.' 

In Press. 



WltlSON'S HISTORIES. 

NEW AND KKVISED EDrriONS. 

Willson's Juvenile American History : 

For Primary Schools. 31 cents. 

Willson's History of the United States. 

For the use of Schools and Academies. The History is brought 
down to the Election of Franklin Pierce to the Presidency ; and 
embraces a Summary of the History of Mexico, Texas, and the 
Canadas. The author has also added to this edition the Consti- 
tution of the United States, with valuable notes and questions ; 
the whole making the most complete and reliable History for 
the School-room that has yet appeared in this country. 75 cents, 

Willson's Anierican History, 

(School edition,) comprising Historical Sketches of the Indians 
a Description of American Antiquities, with an inquiry into theif 
Origin, and the Origin of the Indian Tribes ; History of tht 
United States, with Appendices, showing its connection with 
European History ; History of the present British Provinces , 
History of Mexico, and ifistory of Texas, brought down to tha 
time of its Admission into the American Union. Large 12mo, 
tl 26. 
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WiUson's American Histpry 

Compriaing Historical Sketches of the Indian Tribes ; a Descrlp 
tion of -American Antiquities, with an inquiry into their Origin, 
aud the Origin of the Indian Tribes; History of the United 
StatSS, with Appendix, showing its connection with European 
History ; History of the present' British Provinces ; History of 
Mexico and Texas, brought down tp the time of its adinission 
into ^the American Union. By Marcus Willson. Library edi- 
tion. Cloth $2 00. Sheep $2 50. 

Willson's Comprehensive Chart of American 

History. On Rollers, and Varnished. $6 00. 
This is an elegant Chart of our Own Country's History, neatly en- 
graved, colored, varnished, and mounted on rollers, and measuring 
about four feet by five and a half. It is arranged on a plan essen- 
tially different from any other historical chart ; and yet is so simple 
that an intelligent child can readily understand it. It embraces the 
History of all the Countries, "Colonies, States, and Provinces of North 
America, from the first discovery and settlement down to' the pres- 
ent time. The Chart, with an accompanying Epitome and Questions, 
is designed for practical use in the business of instruction, and not 
for reference merely. Competent teacjiers who have used it, express 
the opinion, that it will be found as serviceable in teaching History, 
as maps are in teaching Geography. No description can give an 
adequate idea of its value. 

WiUson's Outlines of Oeneral History ; 

Or, Universal History, is in course of preparation, and -will, 
when completed, be the most perfect book of the kind ever pub- 
lished. The Work will be on the same General Plan and Ar- 
rangement with Mr. "Willson's other Histories. 



MUSIC FOR CHOIRS AND CHURCHES. 

Psalmista, or Choir Melodies : 

An extensive collection of new and available Church Musio, to- 
gether with some of the choicest selections from the former pub- 
lications of the Authors, for Choirs and Congregational u««. 
By Thomas Hastings and Wm. B. Bkadbdet. 15 cents. 

The Mendelssohn Collection. 

By Thomas Hastings and Wm. B. BaADBUBY. Containing original 
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and seleeted Music from the best European composers, consisting 
of Metrical Tunes, Antbems, Set Pieces Motets, SeuteiioeS, aud 
Chaats, and iin Appeudix ooutiuniug a sek'ctinn of tlie most ap 
proved old Standard Churcli Tuues, for Cuugregation and Fauiily 
use. 75 cents. 

The New York Choralist : 

A new aud valuable Collection of Tunes in all the Metres, with 
an entire new collection of Aiilbems and Set Pieces for the ns* 
of Ckoiis, Congregations, Singing Scliools, and Music Societies 
Sj TncnAS Hastings and Wm. B. BaADBuav. "iS cents. 

The PsalmodUt : 

A Ghoi«e Collection of Psalm and Hymn Tunes, ebiefiy new, tp- 
' gether with Chants, Anthems, Motets, and Set Pieces. By 
Thomas Hastings and Wm. B. Bradbuey. 75 cents. 

The Christian Lyre : 

A Collection of Hymn Tunes, adapted for Social "Worship, Prayer 
Meetings, aud Revival^ of Religion. By Joshua Leatitt. 26tb 
edition, revised. 75 cents. 



SECULAR MUSIC. 

The Alpine Glee Singer. 

Vol. 1. The most complete and choice Glee-Book ever published 
in this country. The music is new, popular, and beautiful, aAd 
the arrangements are easy of execution. 8 1 00. 

The Metropolitan Glee-Book, or Alpine Glee 

Singer. Vol. 2. An enthely new collection of Gleea, Choruses, 
Part SoDgs, &c. %l 00. 

The Social Singing-Book : 

A collection of Glees, Part Songs, Rounds, Madrigals, ifec, chiefly 
from Eur'opeiin masters. With an Introductory Course of Ele- 
mentary Exercises imd Solfeggios, designed for singing-classei 
and schools, of Ladies and Gentlemen. By W. B. BitADBDB r. 6( 
cents. 
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TEMPERANCE ELTJSIC, 
The Temperance Lyi'e : 

■& CoUectioH of Tempei:iHoe Songs, ndapted to popuTnr !VIelo<Mee, 
nmt designed for the use of Temperance Meetiugs, Conventioat, 
and'Celebriitions. By Mrs. M. S. B. Dana. 12i eeuts. 

riie Ci'ystal Fount : 

A Tempcriuiee Song-Boot, beautifally arranged with Hymns 
Songs, and Music, entirely now. By Thom.w Hastings. Thia 
book is ndniir.-ibly adapted for Temperance Choirs and Celebra 
tious, being arranged iu parts for Bass aad Treble voieefc 
25 cents. 



JUVENILE SINGING-BOOK. 

The Singing-Bird, or Progressive Music Read- 
er : a new Giilleetion of Juvenile Music arranged on an entirely 
flew plan, designed to facilitate the introduction of Vocal Musis 
lis a study in Schools. By Wm. B. Bkadbusy. 374 cents. 

A New Juvenile Oratorio, 

Entitled " The Seasons:" Just published, iu four parts. 

1. Spring (in press). 25 cents. 

2. Summer. 25 cents. 

3. Autumn (in press). 25 cents. 

4. Winter. 25 cents. (In press.) 

Mtisical Gems for School and Home : 

A new and- complete collection of Music for the youngi By 
Wm. B. Bradbury. Sli cents. 

Bradbury's Sabbath School Melodies : 

A complete Singing-Book for -all Sabbath School occaiioM. 
1& cents. *■ 

The Young Melodist : 

A new and rare collection of Social, Moral, and Patriotic Songs, 
deii'nied for Schools and Academies. Composed and arranged 
for one, two, and three voices. By Wm. B. BaADBuay. 25 ce.its 

Kiora's Festival : 

A Mus-cal Eecreation, for Juvenile Singing-Classes, Ac, together 
^-Ih Soncs, Duets, T.ios, Solfeggios, and plain Tunes for smg 
rgbyno^tllinTluVteeoKeys. By W. B. B.^»™r, 26 ee.ts 
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The Young Choir ; 

Or, School Singing-Book. Original and Selected. By W. H 
BaADBUEY and C. W. Sanders. 25 cents. 

The School-Singer, or Young Choir's pom 

paniou : a Choice Selection of- Music, original and selected, foi 
JuTcnile Singing- Schools, Sabbath-Schools, Select Classes, <ta. 
containing some of the most popular German Melodies. Also, ( 
complete course of instruction in the Elements of Vocal Music 
By W. B. Beadbxibt and C. W. Sanders. 37i cents. 



THEOLOGICAL AND MISCELLANEOUS. 

American Biblical Eepositoi^^: 

The First Twelve Volumes of this Valuable Work, while und6>' 
the editorial charge of Dr. Robinson. Bound in half calf. $30 (K/ 

Appleton's Works. 

The Works of Rev. Jesse Applkton, D.D., late President oi 
Bowdoin College, embracing his Course of Theological Lecture*, 
his Academic Addresses, and a Choice Selection from his Sermons -; 
with a Memoir of his Life and Character. 2 vols. 8vo. $4^. 

Assembly's Shorter Catechism : 

A New and neat Edition. 18mo. Paper covers. Per Hundrecf, 
$1 60. 

Beman on the Atonement. 

Christ the only Sacrifice ; or, the Atonement in its Relations. td 
Ood and Maa. By N. S. S. Beman, D.D. With an Introductory 
-Chaptei: by Dr. Cox, of Brooklyn. 2d edition, enlarged. 60 
cents. 

Bush's Notes on the Old Testament. 

Critical and Practical ; designed as a general help to Bibhcai 
Beading and Instruction. By George Bdsh, Prof, of Hebrew 
and Oriental Literature, in the New York City TTniTersity. Li 
1 Tols., as follows ; 

NOTES ON GENESIS. 2 vols. $1 76. 

NOTES ON EXODUS. 2 vols. $1 60. 

NOTES ON LEVITICUS. 1 vol. 75 cent* 

NOTES ON JOSHUA. 1 vol. 76 cents. 

BOTES ON JUDGES. 1 roL W < 
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